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Re: L201 0300074 Winnebago Co.
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Amendments to Final Feasibility Study Report
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Dear Mr. Hart:

Please find enclosed a copy of two memos detailing minor amendments to the Final Feasibility
Study Report for the Southeast Rockford Groundwater Contamination Site, source control
operable unit (OU3). As stated within the memos, please place these in your file so that
anyone viewing the FS documents can note the changes. Thank you.

If you have any questions, please contact me.

Sincerely, —— .

Gerald E. Willman
Remedial Project Manager
National Priorities List Unit
Division of Remediation Management
Bureau of Land

Attachment

cc: Bureau File (w/o attach.)
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DATE:

TO:

FROM:

SUBJECT:

SITE NUMBER:

MEMORANDUM

February 20, 2001

Bureau File (for insert into September 5. 2000 Feasibility Study, Volume 1)

Jerry Willman^

Minor changes to original document

2010300074 Winnebago
Southeast Rockford Groundwater Contamination
Superfund/Technical

This memorandum is intended to amend Volume I of the Source Control Operable Unit (OU3)
Feasibility Study Report dated September 5,2000, and shall be inserted beneath the front cover of
the report within the Bureau file and site repositories.

Following the completion of the Feasibility Study, several minor errors have been identified (i.e.
typographical errors, etc.) within the report. In addition, several alternatives described within the
report have been slightly modified affecting the final cost for that alternative.

In cases where a simple change in text adequately addresses the error, the original text is included
within this memorandum, followed by its correction in bold text. In cases where more complex
changes are required the entire page (or table) has been revised and is included as an attachment
to this memorandum.

Changes to Volume 1

Added
Text

Page 7-15; Following
first complete

paragraph

"It is anticipated that contaminated soils are located
beneath the existing building structure on the property.

During excavation of contaminated soils, a portion of the
building may have to be demolished and shipped off site for

disposal. Following completion of the excavation and
treatment of contaminated materials, any portions of the

building that were demolished could be replaced."

Incorrect
Statement

Correction

Page 7-15; Second
paragraph

"The production rate of this system ranges from 80 to 120 tons
per hour depending on soil type and moisture content."

The system treats soil at a rate of approximately 15 tons per hour depending on
soil type and moisture content."

GEORGE H. RYAN, GOVERNOR



Incorrect
Information

Correction

Page 7-1 8; First̂
Paragraph

————————————————————————————— -«pp.i n
"The total capital costs associated with this alternative are
estimated at 51,71 9,000."

"The total capital costs associated with this alternative are estimated at
$2,121,000."

Insert Page 7-19;Table 7-4: Table 7-4 has been amended and is attached to this memorandum.

Added
Text

Page 7-20; Section
7.3.2; First
Paragraph

"Physical access restrictions would consist of construction and
maintenance of perimeter security fencing and warning sign
replacement. The fencing would be installed to discourage
any excavation in the area that could result in contact with
contaminants.*

Incorrect
Information

Correction

Page 7-32; Second
Paragraph

"A total of 57 air sparge wells would be constructed to a
depth of 50 feet below ground surface."

"A total of 53 air sparge wells would be constructed to a depth of 50 feet below
ground surface."

Incorrect
Information

Correction

Page 7-56; Section 7.6.2;
First Paragraph

"The groundwater would be extracted through a series of six
extraction wells, treated using air stripping and discharged
on site to neighboring surface waters."

"The groundwater would be extracted through a series of four extraction wells,
treated using air stripping and discharged on site to neighboring surface waters."

Incorrect
Information

Correction

Page 7-60; Last
Paragraph

"Annual operation and maintenance costs are $16,000, and
replacement costs are $107,000. Assuming a discount rate
of seven percent, the net present worth of Alternative SCL-
4B would be approximately $732,000."

"Annual operation and maintenance costs are $47,000, and replacement costs are
$107,000. Assuming a discount rate of seven percent, the net present worth of
Alternative SCL-4B would be approximately $1,117,000."

Insert Page 7-61;Table 7-17:Table 7-17 has been amended and is attached to this
memorandum.

Incorrect
Information

Correction

Page 7-95; First
Paragraph

'The grogndwater would be extracted through a series of
fifty extraction wells, treated using air stripping and
discharged off site into neighboring surface waters."

'The groundwater would be extracted through a series of fifty-five extraction
wells, treated using air stripping and discharged off site into neighboring surface
waters."

Insert Page 7-112, Figure 7-21. A new figure, 7-21, has been added showing the locations of
proposed monitoring wells for Alternative SCL-1 1 A. The new figure is attached to this
memorandum

Insert Page 8-2;Table 8-1 Table 8-1 has been amended and is attached to this memorandum.

Insert Page 8-12;Table 8-5Table 8-5 has been amended and is attached to this memorandum.



TABLE 7-17

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD, ILLINOIS

... ,,, AREA 4 - LEACHATE
ALTERNATIVE SCL-4B: LIMITED ACTION / LEACHATE MONITORING /tEACHATE

COLLECTION AND TREATMENT BY AIR STRIPPING UNIT / OFF-SITE SURFACE
WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Containment System
Leachate Monitoring Weds

SUBTOTAL CONSTRUCTION COSTS'

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$25.000
$118,000
$18.000

$161,000

$24.000
$32.000
$24.000
$8.000

$249,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System S7.000
Granular Activated Carbon $31.000
Leachate Containment System Sampling and Analysis
(per event) S4.000
Leachate Sampling and Analysis (per event) ______S5.000

TOTAL ANNUAL COSTS $47,000

REPLACEMENT COSTS'

Leachate Containment System (every 15 years) $78,000
Monitoring Well Replacement (every 15 years) _____$29.000

TOTAL REPLACEMENT COSTS $107,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)0'
Present Worth Annual O&M Costs<4>

Leachate Containment System
Quarterly Sampling - years 1 through 30

Leachate Monitoring Wells
Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs(S>

TOTAL PRESENT WORTH

$249,000
$472.000

$200.000

$37.000
S 106.000
S53.000

$1,117.000

(1) Capital costs for construction items do not Include oversight fees
(2) Replacement costs include construction and oversight capital costs
(3) Capital costs represent the present worth of the given alternative.
(4) The 'Present Worth Annual O&M Cost" fee item includes all annual costs except (or costs per

sampling and analysis event. Costs incurred for sampling and analysis are txoken down per sampling
schedule as listed. Sampling and analysis costs are based on a 7% discount rate over a
30 year projection (Based on RCRA Closure Guidelines).

(5) Present worm of replacement costs is based on a 7% annual discount rate and replacement of
monitoring wells replacement and teachate collection system (including

extraction wells, piping, pumps, and air stripping unit) every 15 years



TABLE 7-4
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ATIVE SCS-4D REVISED 1: PARTIAL DEMOLITION, EXCAVATION. AND ON-SITE THERMAL TREATMENT

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Demolition/ Construction
Excavation / On-Site Thermal Treatment
Excavation Dewatering
Post Treatment Sampling

SUBTOTAL CONSTRUCTION COSTS d)

$52,000
$99.000

$719,000
$532,000
$12,000

$1,414,000

Bid Contingency (15%)
Scope Contingency (15%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$212.000
$212.000
$212,000
$71.000

$2,121,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General Maintenance of Thermal Treatment System __________$0

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS (2) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$2,121,000
$0
SO

$2,121,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% annual discount rate over a project life of 3 months.
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rocusiu) IEASIBILITY STUDY
COMPARISON 01- REMEDIAL ALTERNATIVES

soi IKCI-: CONTROL Ai. ' iEKNATiVENEOHsniiKrE A K I - A - I

Alternative

SCS-4A-. No Action

SCS-4R: Limited Action
fl)t*d Restrictions

SCS-4C: Soil Vapor
EitnKlion/Caialylic Oiidilion

SCS-4I): F.icavnlion and
On-Sile Thermal Trratmrnl

Overall Protection of Hum.™
1 leallh and the Environment

No
Not protective of human
health or the envirnnmcnl.
except through natural
attenuation.

No
Somewhat protective of
humnn health. Not protective
of the environment. Requires
maintenance to be effective

Compliance with ARARs

No
ARARs not attained.

No
ARARs not allaincd.

Y»J Yes
Protective of human health Complies with soil ARARs
and the environment. Reduces within a reasonable time
the mass of contaminants.

Yes
Eliminates risks associated
with source material in less
than 1 year.

frame.

Yes
Complies with soil ARARs.

Long-term Effectiveness
and Permanence

Low-
No level of long-term
effectiveness or
permanence.

Low
Minimal level of long-
term effectiveness or
permanence.

Medium
Does mitigate further
contaminant releases to
groundwaler. SVE is a
well-demonstrated
technology for the
removal of VOCs.

High
Permanent Solution.

Docs not require long-
term maintenance.
Contaminants arc
thermally dcsorbcd from
soils.

Reduction of Toxicity, Mobility, or
Volume

Low
No reduction except through
natural attenuation.

Low
No reduction except through
natural attenuation.

Medium
Significant reduction of toxicity,
mobility and volume could be
realized, however, residual NAPL
could provide a continuing source
of contaminants.

Medium/High
Eliminates mobility, toxicily, or
volume of VOCs. Contamination
underneath building could be
problematic.

Meets the regulatory preference to
utilize treatment-based remedies

Sliort-lcnii Effectiveness

Low
No risks through implementation.
Protection of human health and the
environment would not occur in a
reasonable limcframc.

Low
No risks through implementation.
Protection of human health and the
environment would not occur in a
reasonable limeframe.

Medium/High
Minimal risks to on-sitc workers
and the surrounding community.
The lime frame for protection of
human health and (he environment
is reasonable.

Medium
VOCs released during excavation
and treatment can be effectively
controlled.

Eliminates risks associated with
source material in less than 1 year.

Implemcnlability

High
No remedial actions
lake place under this
alternative.

High
Administratively
easy to implement if
properly owners
comply.

Medium/I Ugh
Technically easy lo
implement.

Medium
Technically easy to
implement.

There are space
considerations and
administrative delays
associated with
implementation.

Cost

JO

$28,000

$2,IS6,000

$2,121,000

02/IV200I
SrCTHTAWtev)
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SOUTIIF.AST ROCKFORD SOURCE CONTROL OPKRABLE UNIT

ROCKFORn. Ill INOIS

FOCUS™ FF.Asmii.n-v siunv
COMPARISON OF RF.MF.DIAI. AI.TF.RNATIVES

SOURCE CONTROI. I.EACIIATT. ALTERNA11VF.S FOR SOURCF. AREA 4

Overall Protection of Human Health and
_______Iht Environment_______Compliance with ARARs l.ong-tcim EITeclivencss and Permanence Reduction of Toxicily. Mobility, or Volume Short-term Effcctivcness tftiplcmcniaklity Cost

WI.-4A: N« ArtiiHi/l.*ichalr No No
Monil0ring/<: round* altr Us* Protective of human health bul not the ARARl not attained No level of long-term effectiveness a

permanence

Low l.«w High
No reduction except through natural attenuation No risks through implementation Easily Impkmenublc

Protection of human health and the
environment would not occur in a
reasonable timcframc

(I. 40 Limifrd Ad. on Yri Yrs
with Pump and Trr •</!,* ache** Not fully protective of human health nod Complies with ARARim Docs mitigate further contaminant
Monilnnng/Croundwalrr Use the environment Reduces (he mast of a reasonable time frame migration from the (IM7 to iilc-«i<lc
Kntrirfions contaminants. groundwaler Residual NAPL could

provide a continuing source of
contaminants.

High
Until* the mobility of the Icachatc-bnme I Jmiicd evpmun; during Technically easy lo
contaminant] A modest reduction in loticity construction The Irmcframe for implement
and volume could be realized protection of human health and the

environment is somewhat long

II, II 7,000

WI.-4C: Air
M7. Bound e

Spirant it
f hale

watrr U«*
Not fully protective of human health and Complies v, ith ARARs in Docs mitigate further contaminant
the environment downgndient of the a reasonable lime frame migration from the OM7. lo tile-wide
OMZ Reduces the HUMS of groundwaler. Residual NAPL emtd
contaminants

contaminants
Reliable over long letm
Effectively reduces contaminant
concentrations in the areas where it
operates

Medium/High Medium/High
Effectively limits the mobility of the leachaic- Limited exposure during
borne contaminants

F.ffiectivcly reduces conUminanl toiictty and
volume

Medium
Relatively straightforward

SI Jl 2. 000

KrU4Di Rrirtivr lUrrirr Yrs Yrs
Il//I,rarhifr Protective of human health and the Complies with ARARl [)ncs mitigate further contaminant

Monitoring/Grniindwitrr Use environment downgndient of the GM7 migration from the GM7 lo site-wide
Rrifrirtioni Reduce* the man of contaminants groundwaler.

Effectively reduces contaminant
conocnlrttioni in the areas where it
operates

High Medium Low to Medium
Effectively limiu the mobility of the leachaic- Untiled exposure during Relatively difficult to
borne contaminanii construction but physical dungcn implement

near homes

Effectively reduces contaminant tovicity and The shortest lime period lo achieve Excavation of trench and
volume protection of human health and the <kw atcring complicate

SCL-4K: Air Sparging at Yei Yn Mrdtum/lligli
rrr and GM7. Not fully protective of human health and Complies with ARARi in Complete long-term effectiveness in

Boundtrjd^nthalt me environment Reduces the mats of a reasonable time frame meeting RAOs
Monitoring/Croundwilrr Us* contaminants
Rrilrirlions

Reliable over long term

Effectively reduce* contaminant
conccntralront in the areas where it

Medium/High Medium/High
Effectively limits the mobility of the leachate- Umited exposure during
bone contaminants conitmdion

Relatively stnughlforward
S2.7M.OOO

Effectively reduce* contaminant kncicity and Short lime period to achieve
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CDM! CampDresser & McKee Inc.
cxmsuOng 125 South Wacker Drive. Suite 600

Chicago. Illinois 60606
Tel: 312 346-5000 Fax: 312 346-5228

September 5,2000

Mr. Gerald EWillman
Bureau of Land, Mail Code #24
Illinois Environmental Protection Agency
1021 North Grand Avenue East
P.O. Box 19276
Springfield, IL 62794-9276

Subject: Final Focused Feasibility Study Report
Southeast Rockford Source Control Operable Unit
LPC #2010300074 - Winnebago County

Dear Jerry:

Camp Dresser & McKee Inc. is pleased to submit six bound copies of the Final Focused
Feasibility Study Report to the Illinois Environmental Protection Agency. This report
incorporates Illinois EPA's written and verbal comments received to date. This submittal
has three volumes: Volume 1 consists of text, and Volumes 2 and 3 contain appendices.
We appreciate the opportunity to submit this report and we look forward to supporting
the Agency through the Record of Decision.

Very truly yours,

CAMP DRESSER & McKEE INC.

Snehal Bhagat, P.G.
Project Manager

cc: Ronald D. French
File

***>

\\CHBV«\COMM0^1«1IEPA\2J5*l\n^VOLUMEl\CHAhKES\FINAUSEFrEMBER2000)\LETrei«.OO.DOC
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Section 1
Introduction
1.1 Purpose of Report
Camp Dresser & McKee Inc. (COM) has been retained by the Illinois Environmental
Protection Agency (Illinois EPA) to assist in the performance of a Remedial
Investigation and Focused Feasibility Study (RI/FFS) at the Southeast Rockford
Groundwater Contamination Site. This document presents the results of the FFS for
the Source Control Operable Unit (SCOU) which is the third operable unit addressing
contamination at this site. The SCOU focused on four source areas as identified on
Figure 1-1.

The purpose of the RI/FFS is to evaluate the nature and extent of contamination at the
Southeast Rockford SCOU, assess the human health and environmental risks posed
by the site, and to identify and evaluate appropriate remedial actions that will
primarily address contaminated source materials (soil and leachate) at the site. This
RI/FFS will address source control measures only. Site-wide groundwater was
addressed in the September 29,1995 Record of Decision (ROD) that called for future
source control measures to be determined later.

The FFS identifies, evaluates and screens available remedial technologies as the initial
process in the development of remedial alternatives. Based on the technologies
considered applicable, remedial alternatives are then assembled and subjected to an
initial screening to identify those requiring more detailed evaluation. FFS activities
are intended to be performed in a concurrent and iterative manner with RI and risk
assessment activities. This FFS is intended to quickly narrow down the universe of
alternatives to a reasonable number of relevant alternatives by using the presumptive
remedy approach outlined in current U.S. EPA guidance.

This FFS is consistent with the Comprehensive Environmental Response
Compensation & Liability Act (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA) and to the extent practical, the
National Contingency Plan (NCP), 40 CFR Part 300. This FFS has also been prepared
in accordance with the documents tided, "Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA11 (U.S. EPA 1988), "Presumptive
Remedies: Policies and Procedures" (US. EPA, 1993) and "Presumptive Remedies: Site
Characterization and Technology Selection for CERCLA Sites with Volatile Organic
Compounds in Soils" (US. EPA, 1993).
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1.2 Background
Since 1980, the U.S. EPA's remedial and removal programs have found that certain
categories of sites have similar characteristics, such as types of contaminants present,
types of disposal practices, or how environmental media are affected. Based on
information acquired from evaluating and cleaning up these sites, Superfund has
undertaken an initiative to develop presumptive remedies to accelerate future
cleanups at these sites. The objective of the presumptive remedies initiative is to use
the past experience to streamline site investigations by focusing feasibility study
efforts and therefore speed up selection of certain categories of cleanup actions.

It is noted that presumptive remedies for CERCLA sites with Volatile Organic
Compounds (VOC) (Presumptive Remedies: Site Characterization and Technology Selection
for CERCLA Sites With Volatile Organic Compounds in Soil, OSWER Directive 9355.0-
48FS, September 1993) consider only the vadose zone. Because the source areas at this
site contain very high levels of VOCs and non-aqueous phase liquids (NAPLs) in the
saturated zone, this FFS will also consider the saturated zone as a source material of
VOCs. As such, this FFS will derive remedies for source materials and leachate mat
exists within the saturated zone, but will not address groundwater contamination
present outside of Groundwater Management Zones (see 35 LAC 620.250). These
zones will be defined for each source area later in this document Groundwater
outside of these zones will be referred to as "site-wide groundwater" throughout the
report. For the purposes of this FFS, leachate will be defined as contamination
originating from each source area mat has migrated or could potentially migrate to
the unconsolidated aquifer generally defined to be within the area of each
Groundwater Management Zone. Additionally, this FFS will address compounds
other than VOCs mat are determined to be of concern based on the risk assessment.
The presumptive remedy guidance for VOCs in soil will not apply to these
compounds.

Based on different approaches to be used to develop and screen remedial alternatives
for soil and leachate, alternatives for each medium have been presented separately.

1.3 Source Areas Description
The Southeast Rockford study area is located in Rockford, Illinois in Winnebago
County, covering an area of approximately 10 square miles. The study area was
bounded by Broadway to the north, Sandy Hollow Road to the south, Mulford Road
to the east, and the Rock River to the west (Figure 1-1). The study area is
predominantly suburban residential with scattered agricultural, industrial, retail and
commercial operations. The study area boundaries were used only to specify the
general area of study before the source areas and the extent of groundwater
contamination were defined. After the source areas and extent of groundwater
contamination were identified, study area boundaries were no longer necessary.

CunpDreoer&McKeelnc. 1*3
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Area 4

Source Area 4 is situated in a mixed industrial/commercial and residential area
located east of Marshall Street and south of Harrison Avenue. Area 4 is comprised of
the former machine shop (Swebco Manufacturing, Inc.) located at 2630 Marshall
Street. A residential trailer park (Barretts) is located northeast of Area 4.

According to previous site investigation results, elevated concentrations of
trichloroethane (TCA) were detected in soil at a depth of 8 feet below ground surface
(bgs) located in the former machine shop loading dock and parking lot areas. Also,
elevated concentrations of chlorinated VOCs were detected in several downgradient
groundwater monitoring wells. These groundwater results indicate that Area 4 is
impacting the site-wide groundwater. No elevated concentrations of chlorinated
VOCs were detected in the trailer park area.

Area?

Source Area 7 is primarily an open grassy area located at the east terminus of Balsam
Lane. Area 7 encompasses a city park (Ekberg Park) and an open area containing
wooded areas. Ekberg Park consists of a basketball court, tennis court, and a
playground. The open field and wooded areas exist south of the park on a hillside
which slopes to the north. Two small valleys merge at the base of the hill, allowing
surface water to drain northward into an unnamed creek. Private residences border
the site to the west and southwest, and more distantly, to the east

Part of Area 7 was once a gravel pit as shown on the Rockford South Quadrangle map
(USGS 1976) and examination of aerial photographs since the 1950s indicates that
various activities have occurred at this location. In particular, the 1970 aerial photo
shows areas of excavation and disturbed ground in two large areas centered at about
600 and 1,300 feet east of the east end of Balsam Lane. A third suspect area is located
along the small tributary valleys passing from southeast to northeast of Balsam Lane.
In these valleys, debris and unvegetated spots are visible on the 1958, 1964, and 1970
aerial photos. In addition, the Illinois EPA as well as the U.S. EPA have received
several reports of illegal dumping in the past in Area 7.

Based on previous site investigation results, elevated concentrations of ethylbenzene,
toluene, xylene (ETX) and chlorinated VOCs were detected in soil in the northern
portion of Area 7. The vertical extent of soil contamination extends to a depth of 27 to
29 feet. Chlorinated VOCs were also detected in shallow groundwater and surface
water in the unnamed creek. The groundwater results indicate mat Source Area 7 is
impacting the site-wide groundwater.

Camp DiaKr&McKee Inc. 1-4
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Area 11

Area 11 is located north of Harrison Avenue and east of 11* street. Historically,
manufacturing in Area 11 has included the production of paint and various varnish
products for the furniture industry and gears and rollers for newspaper presses.
Presently, a restaurant, machinery painting facility, and wood products supplier are
active businesses in Area 11.

The Area 11 groundwater contaminant plume consists primarily of aromatics (xylene,
toluene and ethylbenzene), though elevated concentrations up to 2,900 parts per
billion (ppb) of several chlorinated VOCs are also present. Results from the Phase n
RI field investigation (COM 1995) indicate the presence of a non-aqueous phase liquid
(NAPL) within Area 11. An NAPL is a liquid usually comprised of hydrocarbons
such as fuels or solvents which do not mix with groundwater within the aquifer. The
NAPL, within Area 11, is a light NAPL as indicated by its presence near the top of the
water table. The thickness of the NAPL in Area 11 is generally 5 to 10 feet and locally
as great as 25 feet.

Area 9/10

Area 9/10 is an industrial area that is bounded by 11th Street on the east, 23rd Avenue
on the north, Harrison Avenue on the south, and 6th Street on the west This part of
the study area has a long history of industrial activity that extends as far back as 1926
when the Rockford Milling Machine and Rockford Tool companies merged to become
the Sundstrand Machine Tool Company, located at the northwest corner of 11th Street
and Harrison Avenue (Lundin 1989). Industries in the area include Sundstrand
Corporation's Plant #1 (242111* Street), which extends from 11* Street westward to
9* Street, the former Mid-States Industrial facility, Nylint Corporation warehouse
(formerly occupied by General Electric), Paoli Manufacturing, Rockford Products
Corporation, Rohrbacher Manufacturing, and J. L. Clark.

According to previous investigations, an outdoor drum storage area associated with
the former Sundstrand Plant #2 was located at the southwest corner of the
Sundstrand parking lot (9* Street and 23rd Avenue). From 1962 to 1985, various 55-
gallon drums of VOC-bearing materials including of tetrachloroethene (PCE), TCA,
toluene, acetone, and methylene chloride were stored in this area. In addition, the
dock area at Sundstrand Plant #1 from 1962 through 1987, housed approximately 14
underground storage tanks (USTs). These USTs were constructed of steel and
contained solvents, cutting oils, fuel oil, and jet fuel (JP4). The solvents included PCE,
TCA, and used TCA.

1.4 Site History
The Southeast Rockford Groundwater Contamination Site was added to the National
Priorities List (NPL) in March of 1989 as a State-lead, federally-funded NPL site.

Camp DRoer&McKce Inc. 1'5
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Earlier groundwater investigations by the State indicated that many private and
municipal wells were impacted by chlorinated solvent contamination at levels
exceeding federal health standards. These investigations formed the basis of the NPL
listing. By late 1990,293 residents were hooked up to the Qty of Rockford's
municipal water supply system by U.S. EPA in an emergency action. Residents in the
area were eligible for hook-ups using U.S. EPA emergency funds because several
residential wells had contaminant levels above removal action levels (RALs). The
areal extent of the hook-ups was determined by U.S. EPA with support from Illinois
EPA.

The next course of action was to address residential wells whose contaminant levels
were below RALs, but above federal health standards (Maximum Contaminant Levels
or MCLs). COM, under the direction of Illinois EPA conducted a residential well
sampling investigation that was to become the first of three Operable Units to address
site-related contamination. Pursuant to this study and its recommendations, a Record
of Design (ROD) was signed in June of 1991. This ROD called for an additional 264
homes to be connected to the City's municipal water supply and the construction of a
granular activated carbon (GAC) treatment system on one municipal well. The GAC
unit was installed as a temporary measure that would be finalized in the second
Operable Unit.

Between 1991 and 1994, an inclusive two-phased remedial investigation (RI) was
performed to define the nature/ extent of groundwater contamination and to gather
preliminary information on the source areas responsible for residential well
contamination. These actions culminated in a second ROD signed in September of
1995 that essentially called for additional hookups to the City's water supply,
groundwater monitoring, continued operation of the GAC unit installed in the first
ROD and future source control measures at four "major" source areas of site-related
groundwater contamination. Pursuant to a consent decree with the City signed in
early 1998, the City has agreed to implement all provisions of the second Operable
Unit ROD.

As referenced in the RI noted above and the SCOU RI recently completed, the four
major source areas to be addressed in this FFS will be Area 4, Area 7, Area 9/10 and
Area 11.

1.5 Organization of the Report
The organization of the SCOU FFS Report is as follows:

Section 2 provides background information for the FFS. Included in this section is a
brief summary of die RI and Risk Assessment for the SCOU.

Section 3 of this document presents the remedial action objectives. Remedial action
objectives are site specific statements, which define the degree of cleanup necessary to

CunpDcoKt&McKceliK. 1-6
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protect human health and the environment. The Applicable or Relevant and
Appropriate Requirements (ARARs) for possible remediation activities are also
presented in Section 3. When establishing the degree of cleanup necessary to be
protective of human health and the environment, CERCLA requires the consideration
of ARARs. ARARs evaluated within this FFS as prescribed within the CERCLA
Compliance with Other Laws Manual (EPA1988). Section 3 also summarizes the results
of the Risk Assessment for the site, which along with ARARs, is used to determine
remediation goals. Remediation goals are numeric concentrations which the remedy
must achieve in order to be protective of human health and the environment

Section 4 of this document presents the identification, screening, and evaluation of
technologies and process options for the remediation of the SCOU. Technology
selection and screening, information on soil/leachate technologies chosen and/or
implemented at other CERCLA and RCRA sites with similar contaminants and media
were compiled from existing EPA guidance and overview documents and treatability
technology databases. Specifically, those technologies listed in U.S. EPA Guidance as
presumptive remedies for VOCs in soils were included in the preliminary list of
potentially applicable soil technologies. This list of technologies will be expanded
based on the results of the RI which indicate that the saturated zone is affected to a
degree that would affect the groundwater source area.

Section 5 of this document provides the documentation for the development and
initial screening of the remedial action alternatives for leachate only. No initial
screening for soil alternatives is necessary because the presumptive remedy approach
is utilized for the soil. The presumptive remedy approach uses a small group of
preferred technologies, which have been historically used for common categories of
sites rather than screening a more comprehensive group of technologies, which often
do not apply. The presumptive remedy approach streamlines the FFS process.

Section 6 presents the fate and transport analysis. Fate and transport analysis
includes all media (soil and leachate) and contaminants (VOCs) posing an
unacceptable level of risk.

Section 6 presents the fate and transport analysis. Fate and transport analysis
includes all media (soil and leachate) and contaminants (VOCs) posing an
unacceptable level of risk.

Section 7 provides a detailed analysis of the soil and leachate remedial alternatives.
This analysis entails an evaluation of the overall protectiveness, compliance with
ARARs, long-term effectiveness, contaminant reduction, implementability, short-term
effectiveness, and cost Section 8 presents the comparative analysis of the alternatives.
Section 9 lists references used to prepare this report.

Camp Drener&McKec Inc. 1-7
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Section 2
Background
The purpose of this section is to briefly summarize the results of the RI and previous
site investigations and Risk Assessment activities conducted for the SCOU. This
information will serve as the basis for understanding the existing site conditions, the
fate and transport analysis and the FFS alternative development and evaluation.

2.1 Summary of Remedial Investigation
The Source Control Operable Unit (SCOU) RI (CDM 1997) makes use of data collected
during the field activities for the SCOU and data collected during the second operable
unit Remedial Investigation to describe the source area characteristics, nature and
extent of contamination, and fate and transport mechanisms. The main findings of
the investigation are summarized below.

2.1.1 Area 4
Subsurface investigation on the south, east and north side of the former Swebco
Manufacturing property indicate that the source of soil VOC contamination in Area 4
is limited to the area beneath the parking lot. Elevated concentrations of soil vapor
have migrated eastward from the source area and beneath the western portion of
Barretf s Trailer Park, but soil contamination was not found in the park. An 8-foot
thick residual NAPL zone is present at the water table in the source area, but dense
non-aqueous phase liquid (DNAPL) was not observed to a depth of 62 feet below
ground surface (bgs), where the top of a low permeability day unit was encountered.
The NAPL is not present as a floating layer, but is within the soil pore spaces. The
estimated volume of contaminated soil in Area 4 is 30,000 ft3 and the maximum
observed soil concentration was 510,000 parts per billion (ug/kg) of TCA (Figure 2-1),
the primary VOC contamination in Area 4. Downgradient wells contained high
concentrations of TCA indicating migration through groundwater.

The Area 4 plume contains relatively minor amounts of benzene, toluene,
ethylbenzene, and xylene (BETX) compounds relative to alkanes. A resultant oxygen-
rich environment could be presumed to be present in the vicinity of the Area 4 plume.
This oxidizing environment would in turn hinder the degradation of the chlorinated
VOCs such as trichloroethylene (TCE) and TCA accounting for the relatively low
concentrations of associated daughter compounds such as dicloroethehe (DCE) and
dichloroethane (DCA) detected in the soil and groundwater.

Camp Diowr&McKee Inc.
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2.1.2 Area 7
The extent of VOC soil contamination investigated at Area 7 extends northward from
the north end of Ekberg Park for a distance of approximately 150 feet Figures 2-2 and
2-3 show the extent of soil contamination for total VOCs and xylene respectively. The
vertical extent of contamination extends to a depth of at least 27 to 29 feet in the
northern part of the park, based on the maximum depth of drilling as shown in
Figure 2-4. Residual NAPL was found at a depth of about 27 feet in one boring,
corresponding to 11 feet below the water table. The estimated volume of VOC-
contaminated soils is 265,000 yd3 in Area 7 (including the volume estimated during
Phase II), and the maximum observed soil concentration was 875,450 ug/kg of total
VOCs. Surface water in the creek along the north boundary of Area 7 contains low
levels of the same VOCs found in Area 7 soils, indicating that shallow groundwater
from Area 7 is locally discharging to the creek. Creek sediments did not show
impacts from VOCs.

The residual NAPL zone in Area 7 is complex in composition as it contains high levels
of chlorinated VOCs as well as high levels of aromatics. As in Area 4, this NAPL is
not a free floating layer but it is within the soil pore spaces. The relatively high
proportion of aromatic compounds in Area 7 may account for the high proportion of
biodegradation products in subsurface soils and down gradient groundwater. Area 7
also contains contaminated silt and clay units suggesting that NAPL has migrated
into the fine-grained sediments.

2.1.3 Area 9/10
Significant sources of chlorinated VOC contamination are likely present at
Sundstrand Plant #1, based on soil gas and groundwater data mat show little or no
contamination on the upgradient side of the plant and elevated concentrations on the
down gradient side. Moreover, known releases of chlorinated VOCs have occurred
on the Sundstrand property (e.g. at the former Plant #2 location). Additional soil
sources may be present at the Mid-States Industrial facility and the property where
the Nylint warehouse is located. Based on the results of previous investigations, no
evidence of soil contamination was found at the Rockford Products facility. Lack of
property access, and the presence of building and utilities prohibited a more thorough
characterization of the soils in Area 9/10. Soil data for Area 9/10 soil boring locations
are shown on Figure 2-5. A volume estimate of contaminated soils was not
performed for this area because of access considerations on the Sundstrand property.

Elevated TCA concentration in groundwater immediately down gradient of
Sundstrand indicates the presence of NAPL because the measured concentrations
exceeded the aqueous solubility limit of TCA by one percent The potential existence
of NAPL will influence the fate and transport of contaminants. Based on die presence
of TCA and the subsurface characteristics in the area, DNAPL in Area 9/10 would
migrate vertically downward to the day layer at 130 feet and would then provide an
ongoing source of VOCs to the aquifer.

CDM CampDreaer&McKeelnc 2-3
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2.1.4 Area 11
Soil contamination in Area 11 is dominated by the aromatic VOCs ethylbenzene,
toluene, and xylene (ETX), which are primarily located in the uppermost part of the
saturated zone. This zone of ETX contamination extends from the east edge of the
above-ground storage tank area west to llth Street along a former railroad right-of-
way, based on soil samples collected during the operable Unit RI (COM 1995) and
SCOU investigations. In addition, soil sampling during the SCOU investigation
discovered significant ETX contamination at the northwest portion of the Rohr
Manufacturing building, thereby extending the estimated area of contamination by
another 150 feet northward. Residual NAPL was present at the water table within the
soil pore spaces in soil borings adjacent to the west end of the Rohr Manufacturing
building. It is likely that elevated ETX concentrations exist beneath the west end of
the Rohr building. High ETX concentrations were not found west of llth Street,
approximately 120 feet from the Rohr facility. Chlorinated VOCs are present in Area
11 soils, however, elevated detection limits (> 10,000 ug/kg) caused by high ETX
concentrations prevent accurate determination of VOC concentrations in the highly
contaminated zones. Furthermore, based on the historic use of the source area
chlorinated solvents are present in Area 11.

A rough estimate of the volume of contaminated soil was made based on all available
data. As shown on Figure 2-6, the estimated western area of contamination (north &
south of Rohr) is about 17,000 ft2 and averages about 15 feet in thickness for a volume
of 256,000 ft3. If the area under the building is included, the total western area of
contamination is approximately 375,000 ft3. The estimated volume of contaminated
soil around the above ground storage tank is 60,500 ft3.

It is expected that the relatively higher concentrations of BETX compounds in the
aquifer in Area 11 have created a reducing environment that fosters the degradation
of VOCs. This results in the formation of locally high concentrations of degradation
products such as vinyl chloride down gradient of the area. The historical
groundwater VOC data corroborate the subsurface soil results and indicate migration
through groundwater.

2.2 Summary of Risk Assessment
For the SCOU, a human health risk evaluation was performed for the entire site and
an ecological risk evaluation was performed on Area 7.

2.2.1 Summary of the Human Health Risk Assessment of Soil in
the Four Source Areas
For the Southeast Rockford Groundwater Contamination project Illinois EPA and
U.S. EPA considered separately the risk posed by drinking contaminated
groundwater and the risk posed by the contaminated soil in the four source areas. In
October 1995, after carefully considering public comment, the Illinois EPA and U.S.

CDM CampDrester&McKee Inc. 2-8
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EPA chose "Use Restrictions" as the remedy for the groundwater throughout the area
that was predicted to be impacted by contaminated groundwater within the next 70
years. The remedy for the groundwater was implemented in 1998."

A human health risk assessment was conducted on the soil in each of the four source
areas of the SCOU and the results are summarized below.

The human health risk assessment followed a tiered approach, in conformance with
Tiered Approach to Corrective Action Objectives (TACO): 35 ILL.ADM.CODE PART
742. TACO is a set of State of Illinois regulations that specify methods for developing
remediation goals and identifying chemicals of concern. TACO also provides
guidance on associated issues such as the statistical evaluation of data, the collection
and use of background data, and the establishment of compliance points.

TACO uses a three-tiered approach to identify chemicals of concern and develop
remediation goals for those chemicals. TACCXs first tier (Tier 1) is a set of tables
listing pre-established screening values. These screening values can be used as soil
remediation goals, or, for those chemicals with concentrations higher than the
screening values, site-specific soil remediation goals can be calculated using the
methods and procedures described in Tier 2 or Tier 3. At some sites, the use of Tiers 2
and 3 is preferable because they allow the use of less stringent remediation goals that
are equally protective of human health. This is achieved through the use of existing
data and characteristics which are more specific to the site, rather than the more
conservative and general information used within Tier 1. A combination of Tiers 1
and 3 was used in this risk assessment. The soil remediation goals and conclusions
reached in mis risk assessment will be the basis for the FFS so that the chemical
concentration levels remaining after the remedy is in place will meet the U.S. EPA
requirements for protection of human health and the environment as described in 40
CFR 300.430 (e)(2) of the NCP. For more discussion on the use of TACO and the
calculation of remediation goals, see Section 3.3 of this document and CDM's April 20,
2000 Source Control Operable Unit Risk Assessment Report.

Three exposure pathways were considered in this assessment: (1) direct contact with
soil (including ingestion and inhalation); (2) the soil component of the groundwater
ingestion pathway; and (3) ingestion of vegetables. A Tier 1 evaluation was
conducted for the direct contact with soil pathway and the soil component of the
groundwater pathway. Chemical concentrations found at the site were compared to a
combination of Tier 1 pre-established screening values, background concentrations
and practical quantisation limits (PQLs). A PQL is the level at which a chemical can
be reliably measured in the laboratory.

A Tier 3 evaluation was also conducted for the soil component of the groundwater
pathway (for chemicals which exceeded values established under Tier 1 assessment)
and the ingestion of vegetables pathway for Area 7 only. Based on land use in this
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area, the close proximity of farmland, and the absence of institutional controls, it was
determined that an agricultural scenario could not be ruled out.

Sampling data collected from surface and subsurface soil from each of the four source
areas were compared to the Tier 1 Exposure Route-Specific Values (ingestion and
inhalation) for soil protective of residential areas and the Soil Component of the
Groundwater Ingestion Exposure Route Values for Class I groundwater. The direct
contact (ingestion and inhalation) value are protective of direct contact with soil,
while the soil component of the groundwater protection values are protective of
groundwater impacted by contaminants that could leach from soil.

As directed by Illinois EPA, it was assumed that all four source areas were, or could
become, residential areas. Currently, no land use restrictions are in place to prevent
residential development or expansion, therefore, it was necessary to employ soil
remedial objectives that would be protective of residential land use. Because the
exposure assumptions for the residential scenario are standardized, with few site-
specific modifications, there was no advantage to developing Tier 3 values for the
residential scenario and Tier 1 values were used.

Because several chemicals exceeded Tier 1 objectives for soil that could impact
groundwater, Tier 3 soil remediation objectives (SRO) were developed. The Tier 3
risk-based soil levels protective of groundwater are presented on Table 2-1 for the
chemicals of concern. The SRO is back-calculated from the Groundwater
Remediation Objective (GRO) presented for Class I Groundwater in Section 742,
Appendix B: Table F of TACO. While most of the GROs are based on a hazard index
of 1.0 or a cancer risk of one in one million, in some cases, the GRO is based on a
higher cancer risk. A mixture assessment was conducted according to the Illinois
EPA mixture rule issued under Docket C of the Illinois Pollution Control Board
(December 4,1997) to determine what the risks would be if all of the SROs for the soil
to groundwater pathway were achieved. This assessment demonstrated that, in
accordance with TACO, total cancer risk associated with the SROs for the soil to
groundwater pathway would not exceed an excess lifetime risk of one in ten thousand
or a hazard index of 1.0 if all SROs were achieved.

Result of the Direct Contact Pathway (Tier I)

The results of the Tier 1 assessment of the direct contact pathway can be summarized
as follows:

1. Maximum concentrations of volatile organic compounds (VOCs) did not
exceed their respective Tier 1 values in Areas, 4,9/10, and 11. In Area 7,
Trichloroethene and Tetrachloroethylene exceed their respective Tier 1 values
in two locations.

CunpDreaet&McKeelnc. 2-11
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Table 2-1
Risk-Based Soil Levels Protective of Groundwater for Each Area

Southeast Rockford Operable Unit

— Comparison of Calculated Tier 3 Soil Remediation Objective* to Tier I (mgflcg)

Area 4

1,1,1-Trichtoroethane

RBSLatteiimM

9.118

c*«,
1084

Residential
Class IGW
TierlSRO

2

MtUcimum
Detected

Concentration

510

Area?

1.2-Dichtoroethane
ds-1,2-DicNoroethene
2,4-DWtrotoluene
Ethybenzene
Methytene Chloride
Tetrachloroelhene
Toluene
1.1,1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
Xylenes (total)

RBSLatton«7l,

3.678
0.941
0.162
57.347

1.15E-K*
1.465

337502367.730
108.033
0.619
0.310

34105.533

RBSLatten .̂7,

1787.000
11.500
80.900
953.000

2.27E+12
136

3.74E+14
19622.000

56.300
7.200

1.66E+07

C\«

1768
1141
182
389
2303
218
638
1084
1784
1242
312

Residential
Claaa I GW
TierlSRO

0.02
0.4

0.0008
13

0.02
0.06
12
2

0.02
0.06
150

Maximum
Detected

Concentration

0.18
49
1.5
31

0.012
260
23
460
0.46
130
210

Area 9/10

Methytene Chloride

RBSLatten^w*

3.26E+23

RBSLatteHmrtfww

2.22E+12

RBSLattenMrtnft.

4.13E+21

c*«

2303

Residential
Class IGW
TtorlSRO

0.02

Maximum
Detected

Concentration

0.048

Area 11

Benzene
Ethylbenzene
Methytene Chloride
2-Methytphenoi
Toluene
Trichloroethene
Xylenes (total)

RBSLatterwu

0.189
7.983

4.79E+07
2.82E+23
1.06E+10

0.051
24500.418

cV*

824
389
2303
16827
638
1242
312

Residential
Claaa IGW
TierlSRO

0.03
13

0.02
15
12

0.06
150

Maximum
Detected

Concentration

1.5
590
2.9
0.58
1400
0.41
2.300

RBSLatten refers to the degree of attenuation associated with a particular source area as calculated using the equation R15 of TACO. The son
remediation objective within this column takes the RBSLatten value into account. A remediation objective calculated using the RBSL is as protective as
the Tier 1 value because the RBSL value considers site specific data as opposed to the statewide general data used to calculate the Tier 1 value.
C* is the saturate ntratto Bulated using the equation S29 of TACO. If a chemical concentration exceeds this value, ft may be present as a free
product, and it is IKnois ERA policy to remediate free product if tachnicafy practicable.
SRO is the TACO Tier 1 sol remediation objective
The uttxnatesoiremeoTatton objective for the prrtect̂
The exceptions are for ethybenzene. trtchtoroethene. and total xytene* In AIM 11, where the Residential Clw 1 grcxindwalBf Tier! ^^

TABLE2-1.xls
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2. Maximum concentrations of semi-volatile organic compound (SVOCs) and
inorganics exceeded their respective direct contact (ingestion and inhalation)
Tier 1 values in all four areas.

3. Maximum concentrations of inorganics and one SVOC in Area 7, benzo (a)
pyrene, were dropped from further evaluation because detected
concentrations were less than or consistent with background concentrations.
Risk associated with these chemicals are below IE-06 (one in one billion)
and/or a hazard index of 1.0.

4. Selected samples in Areas 4 (SS4-201, SS4-203, SS4-203D) and 11 (SS11-206,
SS11-207) were identified as "hot spots" that exceeded a Tier 1 value and the
Practical Quantitation Limit (PQL). Three out of four samples in Area 9/10
(SS910-101, SS910-103, SS910-104) exceeded one or more Tier 1 values. These
data are presented in Appendix B. The "hot spots" in Areas 4 and 11 and the
samples exceeding a Tier 1 value in Area 9/10 will be addressed in the FFS.
The FFS will evaluate whether or not additional SVOC data may be needed in
the remedial design phase to better characterize risk and the extent of
contamination. Based on the results of sampling, if necessary, remedial
alternatives that address SVOCs would be developed and evaluated. The
presence of these hot spots represents a potential exceedance of risk limits
established by U.S. EPA (a noncancer hazard index of 1.0 and cancer risks of
between one in one million and one in one hundred thousand) and Illinois
EPA (a noncancer index of 1.0 and cancer risks of one in one million used to
develop the Tier 1 values) depending on actual exposure.

Results of the Soil to Groundwater Pathway (Tier 1)

The results of the Tier 1 assessment of the soil to groundwater pathway can be
summarized as follows:

1. Several chemicals were dropped from further evaluation for the soil to
groundwater pathway because they were not detected in groundwater
(Dieldrin, carbazole and several SVOCs).

2. VOCs in surface soil in Area 4 and VOCs in subsurface soil in all four areas
exceeded Tier 1 soil component of the groundwater protection values. These
VOCs were further evaluated in Tier 3.

A Tier 3 assessment was conducted for those chemicals mat exceeded a soil
component of the groundwater protection value and were detected in groundwater
during past sampling events at greater man 5 percent frequency of detection. The
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Tier 3 assessment consisted of calculating soil concentration protective of
groundwater at a designated point of compliance.

Results of the Soil Component of the Groundwater Ingestion Pathway (Tier 3)

The results of the Tier 3 assessment of the soil component of the groundwater
ingestion pathway can be summarized as follows:

1. Chemicals of concern in Areas 4,7, and 11 exceed their respective SROs. Two
additional chemicals of concern in Area 11 exceed their respective saturation
concentrations, but not the calculated SRO. Risks associated with chemicals
that exceed an SRO in Areas 4,7 and 11 exceed Illinois EPA cancer risk limits
of one in one million or a hazard index of 1.0.

2. All areas where detected concentrations exceeded the lower of the SRO or
saturation concentration were further evaluated in the FFS Volumes estimates
were developed for these areas for excavation or remediation purposes.

Results of Homegrown Fruits and Vegetable Ingestion Pathway (Tier 3)

Area 7 borders land currently used for agricultural purposes, and no current zoning
restrictions prevent conversion of some of the undeveloped portions of Area 7 to
agricultural use. For these reasons, a semi-quantitative evaluation was conducted to
determine whether the use of Area 7 for growing vegetables or fruits would result in
an unacceptable risk to human health.

Based on this evaluation, it is concluded that ingestion of vegetables (or fruits which
have a fresh weight consumption rate lower than vegetables, i.e., 88 mg/day) would
not result in exceedance of either a hazard index of 1.0 or a cancer risk of IE-06 (one in
one million), which are the risk limits on which the Tier 1 values are based.

Conclusion
A combination of a Tier 1 and Tier 3 assessment was used to assess risks to human
health. The Tier 1 assessment resulted in the identification of VOCs above Tier 1
values in Area 7, and SVOCs above Tier 1 values in Areas 4,9/10, and 11. The Tier 1
assessment resulted in the identification of SVOCs above Tier 1 values in Areas 4,
9/10 and 11. If these SVOCs were removed, all remaining concentrations of SVOCs
would be less man the higher of the PQL or Tier 1 concentration. The Tier 3
Assessment resulted in remediation goals for VOCs in all four-source areas. The Tier
3 concentrations were used to develop a remediation plan discussed in the FFS.

2.2.2 Summary of Ecological Risk Assessment of Soil in Area 7
Although the 1995 groundwater Record of Decision concluded that the contaminated
groundwater did not pose a long-term environmental (ecological) risk to the Rock
River, Illinois EPA is also required to consider the ecological risk of the contaminated
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soil in the source areas. However, TACO may not be used to established ecological
remediation goals. Therefore, an ecological assessment was conducted at Area 7 per
U.S. EPA guidelines. Ecological assessments were not conducted at Areas 4,9/10,
and 11 because site characteristics (consisting mostly of pavement and buildings) are
not highly suitable as habitat for significant populations of plants and animals, and
some residential corrective action objectives cannot be used because, as they are
currently designed, TACO values only considered human health risk posed by
contaminated soil and not environmental risk.

An Ecological Risk Assessment (ERA) was conducted at Area 7 to evaluate the
likelihood that adverse ecological effects may occur or are occurring at a site as a
result of exposure to single or multiple chemical stressors (CDM 2000). Risks result
from contact between ecological receptors and stressors that are sufficiently long
duration and of sufficient intensity to elicit adverse effects. The primary purpose of
this screening-level ERA is to identify contaminants in surface water and sediment
mat can result in adverse effects to present or future ecological receptors.

This ERA is based primarily on a screening-level approach in which measured
chemical concentrations in surface water and sediment are compared to relevant
effect concentrations. This ERA is intended to provide information that can help
establish remedial priorities and serve as a scientific basis for regulatory and remedial
actions for the site.

The general approach used to conduct mis ERA is based on site-specific information
and on recent EPA guidance, primarily Ecological Risk Assessment Guidance for
Superfund: Process for Designing and Conducting Ecological Risk Assessments (EPA
1997a), supplemented by Guidance for Ecological Risk Assessment (EPA 1998).

Risks to ecological receptors are summarized below, within categories designated as
LOW RISK and RISK. No sources of MODERATE or HIGH RISKS are identified for
this ERA. The differentiation of LOW and NO RISKS is used to evaluate the relative
risks associated with specific stressors compared to all other potential contributors to
risks. These designations are based on both me quantitative risk estimates presented
previously and best professional judgement

LOW RISK

• Sensitive aquatic biota such as benthic invertebrates can be adversely affected by
direct contact with surface water in the creek adjacent to Area 7. The only
COPC of concern in water at this location is:

1,1,1-trichloroethane
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m Similar organisms may be additionally at risk from direct contact with creek
sediments. Major sediment-associated COPCs at this location include:

benzo(a)anthracene
methoxychlor
chrysene

NO RISK

Aquatic and semi-aquatic organisms do not appear to be at significant risk
from any other COPCs identified at this site.

Consumers of aquatic and semi-aquatic organisms (e.g., piscivorous birds,
omnivorous upper trophic level predators), represented by belted kingfisher
and red fox, respectively, do not appear to be at significant risk.
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Section 3
Remedial Action Objectives
and Remediation Goals
3.1 Introduction
This section of the FFS report presents the remedial action objectives and remediation
goals for the Southeast Rockford Site. Remedial action objectives are site specific
qualitative statements which define the degree of cleanup necessary to protect human
health and the environment Remediation goals are the quantitative remediation
objectives necessary to attain the remedial action objectives as developed by the risk
assessment.

The remedial action objectives for each source area at the SCOU are based on levek of
human and environmental exposure and associated risks posed by contamination
within a source area and by contamination that may migrate from the source areas.
The results of the Final Risk Assessment (CDM, 1998) identified the potential
contaminants of concern and the affected media at each source area which pose an
unacceptable risk to human health and the environment. The remedial action
objectives herein consider:

• Site characteristics that delineate the fate and transport of contaminants and
pathways of exposure;

• Human and environmental receptors; and

• The associated short and long-term human health and environmental effects
posed by the chemicals of concern.

The remedial action objectives for each source area are presented below.

Remedial action objectives for soil and leachate were identified for Source Areas 4,7,
9/10 and 11. A groundwater management zone (GMZ) or Waste Management Zone
for Class I groundwater has been established for each source area, in accordance with
criteria given in Illinois Administrative Code, Section 620.250. Class I groundwater is
groundwater located 10 feet or more below the land surface which is designated for
potable use (see 35IAC 742, Section 620.210, Class I: Potable Resource Groundwater).

According to Section 620.250, the GMZ constitutes a three dimensional region
containing groundwater being managed to mitigate contamination caused by the
release of contaminants from the soil. In addition, guidance provided by Illinois EPA
and U.S. EPA specified mat ARARs must be met at the GMZ boundary. Figures 3-1
through 3-4 present the locations of the GMZ for each source area. For Areas 4,7 and

CunpDRaer&McKeelnc. 3-1
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11, the GMZ boundary corresponds to the region surrounding the soil source which is
under the influence of soil remedial action and which can realistically achieve ARARs
for groundwater at the boundary. For Area 9/10, where the extent of soil
contamination is not as well defined, the GMZ boundary generally corresponds to the
area surrounding Sundstrand Corporation's Plant #1, the former Mid-States Industrial
property, and Rockford Products' property east of Ninth Street. The Area 9/10 GMZ
encloses the general area where the soil source of contamination is suspected to be
present.

3.2 Remedial Action Objectives
Remedial action objectives for each source area at the Southeast Rockford SCOU are
as follows. It is noted that soils and leachate in each source area which exhibit
characteristics of hazardous waste or is a hazardous waste will be removed or treated
to non-hazardous levels.

Area 4;

Prevent the public from incidental ingestion and direct contact with
soil containing contamination in excess of federal and state soil
standards or criteria, or which pose a threat to human health.

Prevent the public from inhalation of airborne contaminants in excess
of federal and state air standards and criteria, or which may present a
threat to human health.

Prevent the migration of contamination from the Source Area 4 that
would result in degradation of site-wide groundwater or surface water
to levels in excess of federal and state drinking water or water quality
standards or criteria, or which pose a threat to human health or the
environment, to the extent feasible and practical.

Area 7;

Prevent the public from ingestion of and direct contact with soil/fill
containing contamination in excess of federal and state soil standards
or criteria, or which pose a threat to human health.

Prevent the public from incidental ingestion and direct contact with
surface water containing contamination in excess of federal and state
standards or criteria, or which pose a threat to human health.

Prevent the public from inhalation of airborne contaminants in excess
of federal and state air standards and criteria, or which may present a
threat to human health.
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Prevent the migration of contamination from Area 7 that would result
in degradation of site-wide groundwater and surface water and
sediment in Unnamed Creek to levels in excess of federal and state
drinking water standards or criteria or which pose a threat to human
health or the environment, to the extent practical and feasible.

Prevent the migration of contamination from Area 7 that would result
in contamination of homegrown vegetables at concentrations which
pose a threat to human health.

Area 9/10;

Prevent the public from ingestion and direct contact with soil
containing contamination in excess of federal and state soil standards
or criteria, or which pose a threat to human health.

Prevent the public from inhalation of airborne contaminants (from
disturbed soil) in excess of federal and state air standards or criteria, or
which may present a threat to human health.

Prevent migration of contamination from Area 9/10, that would result
in continued degradation of site-wide groundwater or surface water to
levels in excess of federal and state drinking water or water quality
standards or criteria or which pose a threat to human health, to the
extent practical and feasible.

Area 11;

Prevent the public from ingestion of and direct contact with soil
containing contamination in excess of federal and state soil standards
or criteria, or which pose a threat to human health.

Prevent the public from inhalation of airborne contaminants (from
disturbed soil) in excess of federal and state air standards or criteria, or
which pose a threat to human health.

Prevent the migration of contamination, from Area 11 that would
result in degradation of site-wide groundwater or surface water to
levels in excess of federal or state drinking water or water quality
standards or criteria or which pose a threat to human health, to the
extent practical and feasible.

CunpDroKr&McKeelnc. 3-7
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3.3 Applicable or Relevant and Appropriate
Requirements (ARARs)
The remedies for the SCOU are subject to federal Applicable or Relevant and
Appropriate Requirements (ARARs) and any more stringent state regulations. The
determination of ARARs have been made in accordance with 121(d)(2) or CERCLA,
as amended by the Superfund Amendments Reauthorization Act (SARA) of 1986.
These ARARs are also consistent with the National Contingency Plan (NCP) 40 CFR

— Part 300; Amended March 8,1990. ARARs are federal, or more stringent state
requirements, that the remedial altemative(s) must achieve, mat are legally applicable
to the substance or relevant and appropriate under the circumstances. Administrative
requirements such as obtaining permits and agency approvals, record keeping,
reporting, and off-site activities such as waste disposal regulated by state or
municipalities would also be considered applicable or relevant and appropriate
regulations.

The status of a requirement under Section 121 (d) of CERCLA and other
environmental laws, both federal and state, may be either applicable or relevant and
appropriate to the remedial alternative, but not both. The NCP (40 CFR 300.5) defines
these terms as follows:

Applicable Requirements
Those clean-up standards, standards of control, and other substantive requirements,
criteria, or limitations promulgated under federal or state environmental or facility
siting laws mat specifically address a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance found at a CERCLA site. Only those
state standards that are identified by a state in a timely manner and that are more
stringent than federal requirements may be applicable.

Relevant or Appropriate Requirement
Those clean-up standards, standards of control, and other substantive requirements,
criteria or limitations described above, that, while not applicable, address problems or
situations sufficiently similar to those encountered at a CERCLA site that their use is
well-suited to the particular site.

In addition to ARARs, the US. EPA has identified federal and state non-promulgated
criteria, advisories and guidance as requirements to be considered (TBQ as part of the
FS analysis. TBCs are used on an as appropriate basis in developing clean-up

_ standards. TBCs do not have the same status as ARARs and are not considered to be
required clean-up standards because they are not promulgated regulations.
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Other Requirements to Be Considered (TBCs)
Non-promulgated federal and state advisories or guidance documents. These TBCs
do not have status as potential ARARs; however, these advisories or guidance
documents may be considered in determining the necessary level of clean-up for the
protection of health or the environment.

As specified in 40 CFR 300.430(2), a remedial alternative that does not meet an ARAR
under federal or state environmental laws can still be selected given any of die
following six limited circumstances:

• The alternative is an interim measure and will become part of a total remedial
action that will attain the applicable or relevant and appropriate federal or
state requirement;

• Compliance with the requirement will result in greater risk to human health
and the environment than other alternatives;

• Compliance with the requirement is technically impracticable from an
engineering perspective (e.g., technically impracticability waiver for
groundwater);

• The alternative will attain a standard or performance that is equivalent to that
required under an otherwise applicable standard, requirement, or limitation
through the use of another method or approach;

• With respect to a state requirement, the state has not consistently applied, or
demonstrated the intention to consistently apply, the promulgated
requirement in similar circumstances at other remedial actions within the
state; and

• For Superfund-financed response actions only, an alternative mat attains the
ARAR will not provide a balance between the need for protection of human
health and the environment with the availability of fund monies to respond to
other sites that may present a threat to human health and the environment.

Type/Status of ARARs
ARARs are divided into three types of requirements: chemical specific, location
specific, and action specific. This distinction is based on the factors that trigger the
requirement (e.g., emission of a chemical or particular action such as transportation of
a chemical). These types of ARARs are defined as follows:

Camp Drc-er&McKee Inc. 3-9
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Chemicall Secific Reuirements

Set health or risk-based concentration limits or ranges in various environmental
media for specific hazardous substances, pollutants or contaminants that are
acceptable in the ambient environment. Examples of chemical specific ARARs are
National Ambient Water Quality Standards.

Location Specific Requirements

Set restrictions of activities depending on the characteristics of a site or its immediate
receptors. A remedial alternative may be restricted or eliminated due to the location
or characteristics of the site and the requirements that apply to it. Examples of
location specific ARARs are regulations based on proximity to wetlands and flood
plains.

Action Specific Requirements

Set controls or restrictions on particular kinds of activities related to the management
of hazardous substances, pollutants, or contaminants. These requirements are not
triggered by specific chemicals at a site, but rather by the particular activities to be
conducted during the implementation of the remedial alternative (i.e., technology or
activity based requirements). Examples of action specific ARARs are transportation
and handling requirements.

Only chemical specific ARARs are candidates for site clean-up goals. Action specific
and locations specific ARARs apply to the execution of the selected remedial
alternative.

Identification of Potential Federal ARARs for the S.E. Rockford
Site
This section presents a summary of those federal regulations which may be found to
be applicable or relevant and appropriate to the S.E. Rockford site, specifically:

• Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA), including the Superfund Amendments and Reauthorization Act
(SARA) of 1986 and subsequent amendments;

• Resource Conservation and Recovery Act (RCRA), including the Hazardous
and Solid Waste Act Amendments of 1984 (HSWA);

• The dean Water Act (CWA) and Amendments;

• The Safe Drinking Water Act (SDWA);

• The Clean Air Act (CAA);
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• The Protection of Wetlands/Flood Plains Management Executive Order; and

• The Hazardous Materials Transportation Act

The Comprehensive Environmental Response, Compensation and Liability Act

CERCLA, last amended in October 1992, provides the U.S. EPA Administrator the
authority to respond to any past disposal of hazardous substances and any new
uncontrolled releases of hazardous substances. Within CERCLA, a trust fund has
been established for clean-up of abandoned past disposal sites and leaking
underground storage facilities, as well as the authority to bring civil actions against
violators of this act The National Contingency Plan (NCP), which guides removal
and remedial actions at Superfund sites, was developed subject to mis act.

The Superfund Amendments and Reauthorization Act (SARA) of 1986 extensively
amends CERCLA. The major goals of SARA were to include more public
participation, and to establish more consideration of State clean-up standards, with an
emphasis on achieving remedies that permanently and significantly reduce the
mobility, toxicity, or volume of wastes.

The Resource Conservation and Recovery Act

RCRA regulates the management and land disposal of hazardous waste and solid
waste material and the recovery of materials and energy resources from the waste
stream. RCRA regulates the generation, transportation, treatment, storage, and
disposal of hazardous wastes, as well as solid waste disposal facilities. RCRA applies
to remedial actions selected that include disposal, treatment, storage, or
transportation of regulated wastes. Remedies that include on-site disposal of
hazardous wastes will be required to meet RCRA design, monitoring, performance
(e.g., air emission standards 35IAC 724) and closure standards. Off-site
transportation of regulated wastes, whether as part of a remedial action or as
generated during the investigation, will require use of the manifest system, a RCRA-
licensed transporter, and proof of acceptance at a licensed facility approved for the
particular wastes.

The Hazardous and Solid Waste Act Amendments (HSWA) of 1984 impose new and
more stringent requirements on hazardous waste generators, transporters, and
owner/operators of treatment, storage, and disposal facilities. Land disposal
restrictions, as described in 40 CFR 268, identify hazardous wastes that are restricted
from land disposal and define those limited circumstances under which an otherwise
prohibited waste may continue to be land disposed.
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The Clean Water Act

The Federal Water Pollution Control Act, amended by the dean Water Act of 1977,
was last amended October 1992, and is commonly referred to as the Clean Water Act
(CWA). Federal Ambient Water Quality Criteria documents have been published for
65 priority pollutants listed as toxic under the CWA. These criteria are guidelines that
may be used by states to set surface water quality standards. Although these criteria
were intended to represent a reasonable estimate of pollutant concentrations
consistent with the maintenance of designated water uses, states may appropriately
modify these values to reflect local conditions. Under SARA, however, remedial
actions must attain a level or standard of control that will result in surface water
conditions equivalent to these criteria unless a waiver has been granted.

The water quality criteria are generally represented in categories that are aligned with
different surface water use designations. These criteria represent concentrations mat,
if not exceeded in surface water, should protect most aquatic life against acute or
chronic toxicity. For many chemical compounds, specific criteria have not been
established because of insufficient data. The criteria are used to calculate appropriate
limitations for discharges to surface water. These limitations are incorporated in the
National Pollutant Discharge Elimination System (NPDES) permits.

The provisions of the CWA are potentially applicable to uncontrolled landfill leachate
and groundwater discharges to surface water bodies and to remedial actions that
include a discharge of treated water to surface water.

The Safe Drinking Water Act

The Safe Drinking Water Act of 1974 (SDWA), regulates the quality of water collected,
distributed, or sold for drinking purposes. Standards are set for maximum
contaminant levels (MCLs) permissible in water delivered to any user of public
drinking water. The SDWA also has been broadened to protect groundwater and
public drinking water supplies against contamination.

National primary drinking water standards established under the SDWA are
promulgated as MCLs that represent the maximum allowable levels of specific
contaminants in public water systems. MCLs are generally based on lifetime
exposure to the contaminant for a 70 kg (154 pound) adult who consumes two liters
(0.53 gallons) of water per day.

The SDWA provides for primary drinking water regulations to be established for
maximum contaminant levd goals (MCLGs), with MCLs as close to MCLGs as
feasible. MCLGs are non-enforceable health goals at which no known or anticipated
adverse effects on the health of persons would be expected to occur, thus allowing an
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adequate margin of safety. MCLGs only serve as goals for VS. EPA in the course of
setting MCLs and, therefore, are initial steps in the MCL rule-making process.

MCLs and MCLGs for contaminants of concern at the SCOU are established in the
"* final Risk Assessment (CDM1998).

The Clean Air Act

_ The Clean Air Act (CAA), with amendments through December 1991, was enacted to
protect and enhance the quality of air resources to protect public health and welfare.
The CAA is intended to initiate and accelerate national research and development
programs to achieve the prevention and control of air pollution. Under the CAA, the
Federal Agencies are to provide technical and financial assistance to state and local
governments for the development and execution of their air pollution programs. The
U.S. EPA is the administrator of the Act and is given the responsibility to meet the
objectives of the Act The Act establishes emission levels for certain hazardous air
pollutants that result from treatment processes.

Requirements of the CAA are potentially applicable to remedial actions that result in
air emissions, such as excavation and treatment activities.

The Protection of Wetlands/Flood Plain Management Executive Order

Executive Order 11990 requires Federal agencies in carrying out their responsibilities,
to take action to minimize the destruction, loss, or degradation of wetlands and to
preserve and enhance die natural and beneficial values of wetlands. The order
emphasizes the importance of the initiation of new construction located in wetlands
unless there is no practicable alternative to that construction. The order also
emphasizes minimizing the harm to the wetlands if the only practicable alternative
requires construction in the wetland. The order requires that federal agencies provide
early and adequate opportunities for public review of plans and proposals involving
new construction in wetlands.

Executive Order 11988 requires federal agencies carrying out their responsibilities to
take action to reduce the risk of flood loss, to minimize die impact of floods on human
safety, health and welfare, and to restore and preserve the natural and beneficial
values served by flood plains. This order emphasizes the importance of evaluating
alternatives to avoid adverse effects and incompatible development in flood plains,
minimizing the potential harm to flood plains if the only practicable alternative

___ requires siting an action in a flood plain, and providing early and adequate
opportunities for public review of plans and proposals involving action in flood
plains.

Appendix A of 40 CFR Part 6 describes die requirements for flood plain/wedands
review of proposed VS. EPA actions. These regulations are potentially applicable for
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work to be done in the creeks or other wetland areas, and for remedial activities
within the flood plain, such as the unnamed creek in Area 7.

The Hazardous Materials Transportation Act

The Hazardous Materials Transportation Act (HMTA) of 1981, as amended, was
enacted to regulate the shipping, marking, labeling, and placarding of hazardous
materials that are transported on public roadways. Pursuant to the HMTA, the
Department of Transportation (DOT) has promulgated regulations pertaining to
transportation of hazardous materials. DOT also has jurisdiction over the packaging
of hazardous materials prior to shipment

Hazardous soils, residues, wastewaters, or wastes that are transported off-site from
the SCOU site will be handled according to HMTA and DOT regulations.

Identification of Potential State ARARs for the S.E. Rockford
SCOU
The purpose of this section is to identify ARARs that exist based on Illinois state
regulations that must be complied with when performing a remedial action. The
agency charged with developing and enforcing environmental regulations for Illinois
is the Illinois EPA in conjunction with the Illinois Pollution Control Board.
Specifically, these potential ARARs include:

• Illinois Groundwater Protection Act

• Illinois Solid Waste Management Rules; and

• Illinois Air Pollution Control Regulations

Illinois Groundwater Protection Act

The Illinois Groundwater Protection Act (IGPA) was enacted on November 7,1991
(amended in 1994) by the Illinois General Assembly (IGA) as an outgrowth of long-
standing concern by the IGA and the citizen's of Illinois that the State's rich and
valued groundwater resources be protected. The IGPA is a multi-faceted
groundwater policy and program statement designed to provide such protection and
to assure the continued viability of the State's groundwater resources. In order to
restore, protect, enhance and manage the groundwater of Illinois, the IGPA proposes
regulations which establish comprehensive water quality standards specifically for
the protection of groundwater.

Groundwater impacted by activities at the SCOU will be compared to the Illinois
groundwater quality standards to determine the need for corrective actions, if any.
The IGPA is incorporated into the Illinois Administrative Code in Title 35, Subtitle F

Cnnp Drew? &McKee Inc.
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(Public Water Supplies), Part 620 Groundwater Quality; groundwater quality
standards are given in Subtitle D of this Part 620.

Illinois Water Quality Standards (35IAC Subtitle C: Water Pollution and Subtitle F:
Public Water Supplies)

These regulations pertain to all waters in the state and are intended to restore and
maintain the chemical, physical, and biological integrity of the waters of the state.
The regulations include:

• Specific water quality standards and minimum treatment requirements that
apply to all waters of the state (see Subtitle C: Part 302 water quality
standards). These include minimum surface water quality standards, effluent
standards and general use water quality standards.

• Regulations applying to industrial wastewater programs (National Pollutant
Discharge Elimination System - NPDES);

• Regulations applying to municipal wastewater treatment facilities (Publicly
Owned Treatment Works - POTW);

• Regulations applying to industrial wastewater discharges into sewage
treatment plants;

• Water quality standards for water distributed through public water supply
systems (Subtitle F, specifically). These include primary drinking water
standards and groundwater monitoring requirements; and

• Groundwater quality standards for Class I-IV groundwater (defined in
Subtitle F: Part 620) with potential for use in public water supply systems.

The procedures for developing water quality criteria based on toxicity are included in
IAC Subtitle C: Part 302, Subpart F, as are procedures for evaluating the
characteristics of receiving waters. These procedures are used to determine discharge
concentrations which if not exceeded will maintain the quality of the receiving waters.
Note mat Subpart F: Section 620.130 exempts groundwaters from the General Use
Standards or Public and Food Processing Standards of Subparts B and C of 35 IAC
302. It is the purpose of all of the mentioned water quality regulations to meet me
requirements of Section 402 of the Federal Clean Water Act (CWA).

T11inni«; Solid Waste Management Rules (35 Dl. Admin. Code Subtitle G: Waste
Disposal!

These regulations specify requirements mat apply to solid waste and hazardous waste
facilities. These include solid waste management requirements, hazardous waste
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management permitting and related hazardous waste operations requirements. The
solid waste regulations are given specifically under Subchapter I: Solid Waste and
Special Waste Handling, Parts 807-880. These regulations include design and disposal
regulations as well as monitoring requirements and standards for groundwater
protection applicable to solid waste and special waste landfills. The hazardous waste
regulations were developed pursuant to the requirements of RCRA and are given
specifically in Parts 700-750 of Subtitle G. These hazardous waste regulations pertain
to generators and transporters of hazardous waste and owners or operators of
hazardous waste facilities. Regulations regarding Underground Injection Control
(UIQ and the handling of Universal Wastes are also included in this section.

Illinois Air Pollution Control Regulations (35 HI. Admin. Code Subtitle B: Air
Pollution)

The Illinois air pollution control regulations were developed pursuant to die Federal
Clean Air Act (CAA). The regulations contain specific emission levels and
requirements for monitoring emissions. They contain regulations for specific types of
operations (such as burning) and types of industry as well as permitting
requirements. There are also specific emissions standards for hazardous air
pollutants. Subchapter F, Part 232 provides information regarding toxic air
contaminants and Subchapter L, Part 243 of these regulations give Air Quality
Standards.

Identification of ARARs
The regulatory groups described previously were considered during the ARAR
identification process. This includes Federal and State of Illinois requirements
(applicable or relevant and appropriate). Other information to be considered (TBCs)
indude Federal and State of Illinois criteria, advisories, and guidance documents. The
summary identification of ARARs presented in this section was based on current
knowledge of the site, available analytical data and review of ARARs established for
sites with similar contamination. The ARARs from other sites were derived by
reviewing EPA RODs from sites both within and outside of Region V based on
remedial alternatives selected and final ARARs chosen for these sites.

Table 3-1 provides a summary of potential ARARs at the SCOU. Based on the
anticipated remedial actions at the site (see Section 7), some of these potential ARARs
may not apply. Those mat potentially do not apply are marked in the last column of
Table 3-1. The ARARs that will apply have a direct effect upon the remedial actions
selected. The following paragraphs discuss some examples of this direct effect.

NPDES, Illinois Underground Injection Control (UIQ, and Illinois Air Emission
Source Construction permits can be obtained but may take considerable time. The
Illinois EPA Division of Air Pollution Control will require off-gas containment of any
air stripper that exceeds a total volatile emission rate of 8 Ib/hour. Any groundwater
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-^
_ that is remediated will require treatment to MCLs or IGVVPA levels, whichever is

more stringent; or to NPDES discharge levels depending on the discharge option
- selected. MCLs and IGWPA Class I Groundwater Standards for all VOCs that exceed
^ MCLs in groundwater are provided in Table 3-1. In addition, Table 3-1 summarizes

potential NPDES discharge levels.

The IGWPA was set up in 1987 to respond to the need to manage groundwater
quality by prevention oriented processes. It establishes comprehensive water quality
standards for groundwater, provides for the use of water well protection zones, and
allows for the establishment of groundwater management zones (GMZs) within any
class of groundwater. A GMZ can be established where groundwater is being

^ managed to mitigate against effects caused by the release of contaminants from a site.
GMZ provisions recognize the practical limitations commonly associated with
remediating groundwater contamination and links technological approaches and

~" practices with standards regulation. The area of a GMZ can be established with
reference to a given point of compliance and an appropriate period of time to achieve
compliance. The groundwater within the study area is considered Class I
groundwater under the definitions provided by the Act

Privately-owned Treatment Works (POTWs) are designated to treat domestic
wastewater or sewage. In general, POTWs are not designated to treat heavy metals,
solvents, organics, and other types of toxic pollutants. POTWs are certainly not for
"offsite" treatment or "disposal" of contaminated groundwater. The treatment of
toxic pollutants, if it occurs at all in a POTW treatment plant, is incidental to the
design of most POTWs and involves, to a large extent, taking advantage of the
treatment system's ability to dilute non-domestic or industrial discharges, as well as
adsorption of toxic pollutants to particles that settle out into the sludge. Thus, a
significant portion of the heavy metals and organic compounds that are introduced
into the headworks of a POTW treatment plant end up in the POTWs sewage sludge.
Therefore, this FFS has assumed that discharge to the POTW is not acceptable. It is
noted that the local POTW has indicated that it would not accept any contaminated
leachate collected from die SCOU.
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Table 3-1
Summary of Potential ARARS

Southeast Rockford SCOU Focused Feasibility Study

Act/Regulation Federal or State TypeofARAR
Parameter/
Program Description

Probably Will Not
Apply

Action Specific
Mr Pollution
Emission Control
Regs. (63)

Air Pollution
Control Board (64)

Air Pollution
Control Board (65)

CWA(50)

CWA/RCRA (49-
51)

CWA(49)

CWA(56)

CWA(50)

CWA(51)

CAA(34)

S

S

S

F/S

F/S

F

F

F

FAS

F

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Air emission

Air emission

Air emission

NPDES

POTW

MPDES

NPDES

National pre-
treatment
standards
National pre-
treatment
standards

Air quality

Permit required for
all emissions.
Requires control of
off-gas if emission
> 8 Ibs/hr
No person shall
cause or threaten
or allow the
discharge or
emission of any
contaminant
Regulates
>articulate matter
emissions
Discharge permit
equired (to Rock

River)
Regulates
discharge to
SOTW
'OTWpre-
treatment
standards relating
o Superfund site
eachate
Establishes Water
duality Based
Effluent Limitations
discharge to
POTW restrictions

National pre-
reatment program
requirements for
'OTWs
Sets max. primary
and secondary 24-
xxir paniculate
tx>ncentrations

X

( ) indicates the regulation citation listed on pages 25-33
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Table 3-1
Summary of Potential ARARS

Southeast Rockford SCOU Focused Feasibility Study

Act/Regulation

CWA(52)

CWA(53)

CWA(54)

CWA(61)

CWA(56)

CWA(57)

CWA(60)

CWA(58)

DOT(36)

Federal or State

F/S

F/S

F

F

F/S

F/S

F/S

F/S

F

TypeofARAR

Action

Action

Action

Action

Action

Action

Action

Action

Action

Parameter/
Program

NPDES

>JPDES

NPDES

Env. sampling

NPDES

NPDES

Surface water

NPDES

-laz. mat.
transportation

Description

'ermit must
ndude proposed
action and list aB
other permits
Establish
standards,
imitations and
other conditions
BAT for toxic and
non-conventional
wastewater or
BCTfor
conventional
Requires
adherence to
sample
>reservation.
container type,
and holding times
Effluent limitations
and standards;
permit
requirements for
discharge to storm
sewer
Establish
discharge limits for
oxins exceeding
BAT/BCT
standards
States granted
(71 1 IUI \JCt 1 IW 11

urisdction over
discharges to
surface waters
Requires
monitoring to
ensure compliance
'rocedures for
>ackaging,
abeltog and
ransportation of
hazardous
naterials

Probably Will Not
Apply
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Table 3-1
Summary of Potential ARARS

Southeast Rockford SCOU Focused Feasibility Study

Act/Regulation

Fish and Wildlife
Coordination
Act{62)

Moise Control
Ad(37)

5rotection of
Archeological
Resources(38)

RCRA

RCRA(48)

RCRA(47)

RCRA(46)

RCRA(45)

*CRA(44)

RCRA(43)

RCRA(42)

Federal or State

F

F

F

F/S

FAS

F/S

F/S

F/S

F/S

F/S

F/S

TypeofARAR

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Action

Parameter/
Program

Surface Water

Construction noise
emission
standards
Archeological
resource
jrotection

UIC

T & D standards

T & D standards -
haz waste storage

T & D standards

T & D standards -
groundwater

T & D standards

JST regs.

*CRA land
disposal restriction

Description

Any fed. agency
mist consult U.S.
Fish and Wildlife if
a surface water
xxjy is modified
Sets standards for
construction noise
emissions
Procedures for
archeological
esource
>rotection
Regulates injection
of groundwater
nterim storage or
reatment of haz.
waste in
containment
wildings
Standards for haz.
waste storage in
containers, surface
mpoundments
and landfills
Requirements for
closure and post-
closure of haz.
waste facilities
Requirements for
iroundwater
nonitoring
>rogram
Sets standards for
F & D facility
storage and
treatment, design,
emergency and
xeparedness
>lans
Sets requirements
or UST closure
defines haz. waste
debris and applies
to wastes
disposed off-site

Probably Will Not
Apply

X

X
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Table 3-1
Summary of Potential ARARS

Southeast Rockford SCOU Focused Feasibility Study

Act/Regulation

RCRA(41)

*CRA(40)

RCRA(39)

JIG Regulations
(72-74)
Ilinois
Groundwater
Protection Act-<79)

RCRA(69)

Chem/ea/Speeffle
CAA(1)

CWA{2)

Air Pollution
Control Board(8)

Mr Pollution
Control Board(9)

Mr Pollution
Control Board(tO)

Federal or State

F/S

F/S

F/S

S

S

F/S

F

F/S

S

S

S

TypeofARAR

Action

Action

Action

Action

Action/
Chemical

Action/ Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

Parameter/
Program

F & D standards

Haz. waste
transport and
disposal
(T&D)
.and disposal of
solid waste

LJIC

Groundwater

Spent Carbon

Air emission

Water quality

Air permits and
>rovisions

Air permits and
>rovisions

Air permits and
>rovisions

Description

0O19 imfUMOIIPdllo

For haz. waste
nan. unit closure
Sets standards for
laz. waste
lenerators and
ransporters

Solid, nonhaz.
remediation
derived waste
disposal
>roicedures
'ermHartd
controls required
Establishes
jroundwater
nanagement
zones
Manifest/Transport
/Regenerate
Spent Carbon

Setsregs. On
national primary
and secondary air
quality standards
Establishes water
quality standards
Lists provisions for
new sources
requiring permits
Defines emission
sources and sets
imitations
Sets air quality
standards and
measurement
methods for lead.
CO. nitrogen and
tulfur oxides

Probably Will Not
Apply
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Table 3-1
Summary of Potential ARARS

Southeast Rockford SCOU Focused Feasibility Study

Act/Regulation

Mr Pollution
Control Board(11)

Mr Pollution
Control Board (12)
Mr Pollution
Control Board (13)

CAA(1)

'ubfic Water
Supplies Poll.
Control Board(20)

'ublfc Water
Supplies Poll.
Control Board(19)

SDWA(3)

RCRA(5)

RCRA(4)

RCRA(6)

RCRA(7)

Waste Disposal
'Dilution Control
Joard{76)

Federal or State

S

S

S

F

S

S

F

F/S

F/S

F/S

F/S

S

TypeofARAR

Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

Parameter/
Program

Mr permits and
general provisions

Mr emissions

Mr emissions

VC

'rimary Drinking
Water Standards

Ilinois
Groundwater
Quality

MCLs

Solid Waste

Solid waste

Solid Waste

Solid Waste

Solid waste and
special waste
uuling

Description

Sets provisions
and procedures for
d. and evaluating
toxic air
contaminants
v*OM emissions
imited to <20 ppm
CO emissions
rom incinerators
imited to <500
jpm
VC emissions
imited to <10 ppm
MCLs. primary
drinking water
standards,
analytical
requirements
Ilinois
groundwater
quality standards,
class designations
Sets MCLs for
public drinking
water
Sets criteria for
dentifying haz.
waste
Sets treatment
standards for
waste extract ind.
hazardous waste
dentifies charac.
of haz. waste
.1st of haz. waste
rom sources
Solid waste
jermitting. san.
andfill closure and
lost-closure, and
waste
classification

Probably Will Not
Apply

Camp Droier&McKee Inc. 3-22

OAMfll 41.00C



Final Focused Feasibility Study Report
Southeast Rockford Source Control Operable Unit

Revision No. 1
Septembers, 2000

Section 3

Table 3-1
Summary of Potential ARARS

Southeast Rockford SCOU Focused Feasibility Study

Act/Regulation

Waste Disposal
Pollution Control
Board(16)

Waste Disposal
'Dilution Control
3oard(17)

Waste Disposal
'Dilution Control
Board(14)

Waste Disposal
Pollution Control
Board(15)

Water Pollution
Control Board(19)

Water Pollution
Control Board(18)

Location Specific
CWA(22)

Air Pollution
control Doard(3O)

«Ur Pollution
Control Board(29)

Federal or State

S

S

S

S

S

S

F

S

S

TypeofARAR

Chemical

Chemical

Chemical

Chemical

Chemical

Chemical

.ocatioiVAction

.ocation

Location

Parameter/
Program

Hazardous waste
landfill disposal

Hazardous waste
ists and criteria

Hazardous waste
lists and criteria

Hazardous waste
landfill disposal

Effluent Standards

Water Quality
Standards

Wetland dredge
and fill permits

Air emissions
standards

Construction
3d ii titling

Description

Describes haz.
waste restrictions
on halogenated
solvents and liquid
wastes
Solid waste
»rmitting, sanitary
andfHIs, closure &
>ost closure care,
and special waste
classifications
dentifying and
isting hazardous
waste (includes
SCB wastes under
FSCA)
Defines landfill
waste disposal
•estrictions,
reatment
standards and
TOhibttions
General and temp,
effluent standards
nd. NPDES
Water quality
criteria, public and
food processing
water supply

Requires no
wetland alteration
if practical
alternative
available
Distinguishes air
emission
standards for
Chicago and Metro
East Area
Application for
construction and
operating permits
Deluding review

Probably Will Not
Apply

X

X

X
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Table 3-1
Summary of Potential ARARS

Southeast Rockford SCOU Focused Feasibility Study

Act/Regulation

Fish and Wildlife
Coordination
Act(23)

Hood Control
*ct(27)

y|EPA(25)

NEPA(24)

RCRA(27)

Waste Disposal
Pollution Control
3oard(31)

Water Pollution
Control Board(33)

Water Pollution
Control Board(32)

Federal or State

F

F

F

F

F/S

S

S

S

TypeofARAR

Location

Location

.ocatton

Location

Location

.ocation

Location

Location

Parameter/
Program

Water body
modification

Flood plain
construction

rk>odplain
Management

protection of
Wetlands

100 year floodplain

RCRA permit

•JPDES and water
related permitting

Water use and site
specific standards

Description

Any federal
agency must
consult U.S. Fish
and Wildlife prior
to water body
modification
teq. approval for
any construction in
loodway outside
Superfund
joundary
Req. fed. agencies
to mitigate flooding
and preserve flood
riains
Requires federal
agencies to
ninimize
degradation and
>reserve wetlands
Controls type of
construction in 100
/ear floodplain
RCRA permit
application rules,
applicability and
nformation
Includes NPDES
>ermit provisions
and other water
elated permitting
Establishes site
specific water
quality standards
in Illinois

Probably Will Not
Apply

X

Chemical Specific Requirements
Federal

(1) Clean Air Act (42 USC 7401 et seq.), National Primary and Secondary Ambient
Air Quality Standards (40 CFR 50) [U.S. EPA regulations on National Primary
and Secondary Ambient Air Quality Standards].

Camp Drener fit McKee Inc.
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(2) Clean Water Act (33 USC1251, et seq.), Water Quality Standards (40 CFR 131)
[U.S. EPA regulations on establishing water quality standards].

(3) Safe Drinking Water Act (42 USC 300f, et seq.)/ Maximum Contaminant Levels
(40 CFR 141.11 -141.16) [Sets standards for contaminants in public drinking water
supplies].

(4) Solid Waste Disposal Act, as amended (42 USC 6901, et seq.), Land Disposal
Restrictions (40 CFR 268) Subpart D, Treatment Standards [Sets the treatment
standards for waste extract, specified technology, hazardous waste debris].

(5) Solid Waste Disposal Act, (15 USC 6901, et seq.), Identification and Listing of
Hazardous Waste (40 CFR 261) Subpart B, Criteria for Identifying the
Characteristics of Hazardous Waste and for Listing Hazardous Waste [Sets
criteria for identifying a hazardous waste].

(6) Solid Waste Disposal Act, (15 USC 6901, et seq.). Identification and Listing of
Hazardous Waste (40 CFR 261) Subpart C, Characteristics of Hazardous Waste
[Identifies the characteristics of a hazardous waste].

(7) Solid Waste Disposal Act, (15 USC 6901, et seq.), Identification and Listing of
Hazardous Waste (40 CFR 261) Subpart D, List of Hazardous Waste [Li'sf of
hazardous waste from sources].

State

(8) Air - Pollution Control Board (Title 35), Subtitle B - Subchapter A, Part 201:
Permits and General Provisions [Lists general provisions for new sources requiring
permitting. Exemptions from permit requirement are also given].

(9) Air - Pollution Control Board (Tide 35), Subtitle B - Subchapter C Emission
Standards and Limitations for Stationary Sources, Part 211: Definitions and
General Provisions [defines emission sources and related items]; Part 212 Visible
and Participate Matter Emissions [Sets emission limitations for particulate matter
for a variety of operations, i.e., incinerators or waste storage piles]. Also see Parts
214-219 which gives information regarding specific types of emissions per
operation (e.g., sulfur, organic material, carbon monoxide and nitrogen oxide
emissions).

(10) Air - Pollution Control Board (Tide 35), Subtitle B - Subchapter L, Part 243: Air
Quality Standards [Sets air quality standards and measurement methods far PM-10,
particulars, sulfur oxides, carbon monoxide, nitrogen oxides, ozone and lead].
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—i
j (II) Air -Pollution Control Board (Tide 35), Subtitle B - Subchapter F, Part 232:

Toxic Air Contaminants [Sets provisions and procedures for identifying and
— evaluating toxic air contaminants; exceptions are also given here].

(12) Air -Pollution Control Board (Title 35), Subtitle B- Air Pollution, Part 215:
— Organic Material Emissions Standards and Limitations [Sets emission standards

far volatile organic material for a variety of operations].

(13) Air - Pollution Control Board (Title 35), Subtitle B - Air Pollution, Part 216:
Carbon Monoxide Emissions [Sets emission standards for carbon monoxide for a
variety of operations].

(14) Waste Disposal - Pollution Control Board (Title 35), Subtitle G - Subchapter C:
Hazardous Waste Operating Requirements, Part 721: Identification of Listing

— of Hazardous Waste [includes PCB wastes regulated under TSCA, universal
wastes, criteria for identifying and listing hazardous waste, and lists ofJtazardous
waste].

(15) Waste Disposal - Pollution Control Board (Tide 35), Subtitle G - Subchapter C:
Hazardous Waste Operating Requirements, Part 728: Land Disposal
Restrictions [defines land disposal restrictions for wastes, waste specific prohibitions,
treatment standards, and prohibitions on storage].

(16) Waste Disposal -Pollution Control Board (Tide 35), Subtitle G- Subchapter C:
Hazardous Waste Operating Requirements, Part 729: Prohibited Hazardous
Wastes in Land Disposal Units [describes general hazardous waste restrictions and
restrictions on halogenated solvents and liquid hazardous loastes in landfills].

(17) Waste Disposal - Pollution Control Board (Title 35), Subtitle G - Subchapter I:
Solid Waste and Special Waste Hauling [Part 807 includes information on solid
waste permitting, sanitary landfills and closure and post-closure care; Part 808
includes information on special waste classifications].

(18) Water Pollution Control Board (Title 35), Subtitle C - Part 302: Water Quality
Standards [provisions and water quality standards for general use, public and food
processing water supply, secondary contact and indigenous aquatic life, and Lake
Michigan. Procedures for determining Water Quality Criteria are also in this Part].

(19) Water Pollution Control Board (Title 35), Subtitle C - Part 304: Effluent
Standards [general and temporary effluent standards including NPDES effluent

" standards].

(20) Public Water Supplies - Pollution Control Board (Title 35), Subtitle F - Part 611:
Primary Drinking Water Standards [includes provisions of the primary drinking

Camp Drener & McKee Inc. 3-26



Final Focused Feasibility Study Report
Southeast Rockford Source Control Operable Unit

Revision No. 1
Septembers. 2000

Sections

water standards as well as maximum contaminant levels (MCLs)/goals, and analytical
requirements].

(21) Public Water Supplies - Pollution Control Board (Tide 35), Subtide F - Part 620:
Groundwater Quality [includes Illinois groundwater quality standards as well as
definition of groundwater class designations].

Location-Specific Requirements
Federal

(22) Clean Water Act, (33 USC1251, et seq.), Permits for Dredge or Fill Material
(Section 404) [Requires that no activity that adversely affects a wetlands shall be
permitted if a practicable alternative that has less effect is available].

(23) Fish and Wildlife Coordination Act (16 USC 661, et seq.) [Requires that any
federal agency that proposes to modify a body ofioater must consult U.S. Fish and
Wildlife Services].

(24) National Environmental Policy Act (42 USC 4321) Executive Order 11990,
Protection of Wetlands [Requires federal agencies to minimize the destruction, loss,
or degradation of Wetlands and preserve].

(25) National Environmental Policy Act (42 USC 4321) Executive Order 11988,
Floodplain Management [Requires federal agencies to reduce the risk of flood loss, to
minimize impact offloads, and to restore and preserve the natural and beneficial value
of flood plains].

(26) National Environmental Policy Act (42 USC 4321) Statement of Procedures on
Floodplain Management and Wetland Protection (40 CFR 6) Appendix A to
Part 6 [Promulgates Executive Orders 11988 and 11990 regarding wetlands and flood
plains].

(27) Flood Control Act (1C 14-28-1), [Requires formal approval for any construction,
excavation or filling in thefloodway outside of the Superfimd boundary].

(28) Water Resources Management Act (IC-14-25-7) [Requires registration of any
significant water withdrawal facility with the Department of Natural Resources. A
significant water withdrawal facility is defined as any water withdrawal facility that,
in the aggregate from all sources and by all methods, has the capacity to withdraw
more than 100,000 gallons of groundwater or surface water or a combination of the
two in one day. This would also include any potable pumps employed by the facility].

Gimp Dreaer&McKw Inc. 3-27



Final Focused Feasibility Study Report
Southeast Rockford Source Control Operable Unit

Revision No. 1
Septembers, 2000

Sections

(29) Air - Pollution Control Board (Tide 35), Subtitle B - Subchapter A, Part 201,
Subpart D: Permit Application and Review Process (Describes contents of the
application for construction and operating permits and the review process].

(30) Air - Pollution Control Board (Title 35), Subtitle B - Subchapter C Emission
Standards and Limitations for Stationary Sources, Part 218: Organic Material
Emission Standards and Limitations for the Chicago Area; Part 219: Organic
Material Emission Standards for the Metro East Area [Distinguishes emission
standards far the Chicago Area and the Metro East Area - see detailed regulation for
applicability to the S.E. Rockford site].

(31) Waste Disposal - Pollution Control Board (Tide 35), Subtitie G - Subchapter B:
Pennits, Part 703: RCRA Permit Program [Rules on application for and issuance of
RCRA permits; applicability and information requirements].

(32) Water Pollution Control Board (Tide 35), Subtide C - Part 303: Water Use
Designations and Site Specific Water Quality Standards [provisions and site
specific water quality standards for water bodies throughout Illinois].

(33) Water Pollution Control Board (Tide 35), Subtide C - Part 309: Permits [Subpart
A includes provisions for NPDES permits and Subpart B includes provisions for all
other water related permitting]

Action-specific Requirements
Federal

(34) Clean Air Act, (42 USC 740 et seq.), National Primary and Secondary Ambient
Air Quality Standards (40 CFR 50) [Specifies maximum primary and secondary 24-
hour concentrations for particulate matter].

(35) dean Water Act, (33 USC 1251, et seq.), Permits for Dredge or Fill Material
(Section 404) [Provides requirements for discharges of dredged or fill material. Under
this requirement, no activity that affects a wetland shall be permitted if a practicable
alternative that has less impact on the wetland is available. If there is no other
practicable alternative impacts must be mitigated. A Section 401 water quality
certification may be required from Illinois EPA if wetlands or other waters of the state
are impacted].

(36) Department of Transportation Rules for Transportation of Hazardous
Materials, (49 CFR Parts 107,171.1 -171.5) [Outlines procedures for the
packaging, labeling, and transporting of hazardous materials].
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(37) Noise Control Act, as amended (42 USC 4901, et seq.); Noise Pollution and
Abatement Act (40 USC 7641, et seq.), Noise Emission Standards for
Construction Equipment (40 CFR 204) {The public must be protected from noise
that jeopardize health and welfare].

(38) Protection of Archeological Resources (32 CFR Part 229,229.4; 43 CFR Parts
107,171.1 -171.5) [Develops procedures for the protection ofarcheological resources].

(39) Solid Waste Disposal Act, as amended (42 USC 6901, et seq.), Guideline for the
Land Disposal of Solid Wastes (40 CFR 241), Part B - Requirements and
Recommended Procedures [Solid, nonhazardous wastes generated as a result of
remediation must be managed in accordance with federal and state regulations; this is
applicable to waste generated by the remedial action].

(40) Solid Waste Disposal Act, as amended (42 USC 6901, et seq.), Standards for
Hazardous Waste Generators (40 CFR 262) and Standards for Hazardous
Waste Transporters (40 CFR 263); [General requirements for packaging, labeling,
marking, and manifesting hazardous wastes for temporary storage and transportation
offsite]. Any residues determined to be RCRA hazardous waste destined for
offsite disposal are subject to manifest requirements. Remedial actions
involving offsite disposal of RCRA listed wastes will be subject to this
requirement.

(41) Solid Waste Disposal Act, as amended (42 USC 6901, et seq.), Interim Status
Standards for Owners and Operators of Hazardous Waste Treatment Storage
and Disposal Facilities (40 CFR 265), Storage, and Disposal General Facility
Standards, Subpart G, Closure and Post-closure. [Sets general requirements for
closure of interim status hazardous waste management units].

(42) Solid Waste Disposal Act, as amended (42 USC 6901, et seq.), Land Disposal
Restriction-RCRA (40 CFR 268) [RCRA Land Disposal Restriction, defines
hazardous waste debris. This requirement is applicable to those RCRA hazardous
wastes that will be disposed offsite].

(43) Solid Waste Disposal Act, as amended (42 USC 6901, et seq.), Technical
Standards and Corrective Action Requirements for Owners and Operators of
Underground Storage Tanks (40 CFR 280), Subpart G, Out-of-Service UST
Systems and Closure, [Sets retirements for temporary and permanent UST
closure, and assessing the site closure].

(44) Solid Waste Disposal Act as amended (42 USC 6901, et seq.), Standards for
Owners and Operators of Hazardous Waste Treatment Storage, and Disposal
Facilities (40 CFR 264), Subpart B, General Facility Standards; Subpart C,
Preparedness and Prevention; Subpart D, Contingency Plan and Emergency
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Procedures; Subpart E, Manifest System, Record Keeping and Reporting
[Establishes general requirements for storage and treatment facility location, design
and inspection, waste compatibility determination, emergency contingency plans,
preparedness plans, and worker training].

(45) Solid Waste Disposal Act, as amended (42 USC 6901, et seq.), Standards for
Owners and Operators of Hazardous Waste Treatment Storage, and Disposal
Facilities (40 CFR 264) Subpart F, Releases from Solid Waste Management
Units [Details requirements for a groundwater monitoring program to be installed at
the site].

(46) Solid Waste Disposal Act, as amended (42 USC 6901, et seq.), Standards for
Owners and Operators of Hazardous Waste Treatment Storage, and Disposal
Facilities (40 CFR 264) Subpart G, Closure and Post-Closure [Defines specific
requirements for closure and post-closure of hazardous waste facilities].

(47) Solid Waste Disposal Act, as amended (42 USC 6901, et seq.), Standards for
Owners and Operators of Hazardous Waste Treatment Storage, and Disposal
Facilities (40 CFR 264), Subpart I, Use and Management of Containers; Subpart
J, Tank Systems; Subpart K, Surface Impoundments; Subpart L, Waste Piles;
and Subpart N, Landfills. [Containers, surface impoundments, and landfills used to
store hazardous waste must be closed and in good condition. Tank systems must be
adequately designed and have sufficient structural strength and compatibility with the
wastes to be stored or treated to ensure that it will not collapse, rupture, or fail,
including secondary containment. Waste piles must be designed to prevent migration
of wastes out of the pile into adjacent subsurface soil or groundwater or surface water
at any time during its active life. Disposal of special wastes in landfills must be done
in accordance ivith requirements].

(48) Solid Waste Disposal Act, as amended (42 USC 6901, et seq.), Standards for
Owners and Operators of Hazardous Waste Treatment Storage, and Disposal
Facilities (40 CFR 264), Subpart DD, Containment Building. [Hazardous waste
and debris may be placed in units known as containment buildings for the purpose of
interim storage or treatment].

The following is a list of potential ARARs for Superfund sites mat discharge treated
groundwater to Publicly Owned Treatment Works (POTW):

(49) dean Water Act, (33 USC 1251, et seq.), National Pollutant Discharge
Elimination System (NPDES) Permit Regulations [40 CFR part 122.42(b)]
[Requires notification of issuing authority of re-evaluation ofPOTWpretreatment
standards. In the event that the POTW does not have a local limitation for a
particular pollutant found in the leachatefrom a Superfund site, it must re-evaluate
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j its local limitations, and develop a limitation if necessary to protect the POTWfrom

interference, pass-through, or contamination of the sewage sludge].

J (50) dean Water Act, (33 USC1251, et seq.), National Pretreatment Standards (40
~ CFR Part 403.5) [Discharge to a POTWmust not interfere, pass through untreated
- into the receiving waters, or contaminate sludge].

(51) Clean Water Act, (33 USC 1251, et seq.), National Pretreatment Program
- Requirements for POTWs [40 CFR Part 403.8(f)].

The following is a list of potential ARARs for Superfund sites mat discharge treated
— groundwater to surface water bodies:

(52) Clean Water Act, (33 USC 1251, et seq.), NPDES Permit Regulations (40 CFR
-, Part 122.21) [Permit application must include a detailed description of the proposed

action including a listing of all required environmental permits],

(53) Clean Water Act, (33 USC 1251, et seq.), NPDES Permit Regulations (40 CFR
Part 122.44) (Established limitations, standards, and other NPDES permit conditions
including federally approved State water quality standards].

(54) Clean Water Act, (33 USC 1251, et seq.), NPDES Permit Regulations [40 CFR
Part 122.44(a)] [Best Available Technology (BAT) for toxic and non-conventional
wastewateror Best Conventional Technology (BCT)for conventional pollutants].

(55) dean Water Act, (33 USC 1251, et seq.), NPDES Permit Regulations [40 CFR
Part 122.44(b)] [Effluent Limitations and Standards requirements under Section 301,
302,303,307,318, and 405 of the Clean Water Act (CWA)].

(56) Clean Water Act, (33 USC 1251, et seq.), NPDES Permit Regulations, Water
Quality Standards and State Requirements [40 CFR Part 122.44(d)] [Water
Quality Based Effluent Limitations (WQBELs), any requirements in addition to

_ or more stringent man promulgated effluent limitations and guidelines or
standards under Section 301,304,306,307,318, and 405 of the CWA].

(57) dean Water Act, (33 USC 1251, et seq.), NPDES Permit Regulations,
Technology Based Controls for Toxic Pollutants [40 CFR Part 122.44(e)]
[Discharge limits established under paragraphs (a), (b), or (d) of 40 CFR Part 122.44
must be established for toxins to be discharged at concentrations exceeding levels
achievable by the technology-based (BAT/BCT) standards].

(58) dean Water Act, (33 USC 1251, et seq.), NPDES Permit Regulations [40 CFR
Part 122.44(1)] [Requires monitoring of discharges to ensure compliance].
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(59) dean Water Act, (33 USC1251, et seq.), NPDES Permit Regulations [40 CFR
Part 125.100)] [The site operator must include a detailed description of the proposed

—! action including a listing of all required environmental permits].

(60) Clean Water Act, (33 USC 1251, et seq.), (40 CFR Part 131) [States are granted
— enforcement jurisdiction over direct discharges and may adopt reasonable standards to

protect or enhance the uses and qualities of State surface water bodies].

(61) Clean Water Act, (33 USC 1251, et seq.), (40 CFR Parts 136.1 - l36A)[Requires
adherence to sample preservation procedures including container materials and sample
holding times].

(62) Fish and Wildlife Coordination Act, (16 USC 661, et seq.), [Requires that any
federal agency that proposes to modify a body of water must consult the U.S. Fish and
WMiJe Services].

(63) Air - Pollution Control Board (Title 35), Subtitle B - Subchapter C Emission
Standards and Limitations for Stationary Sources, Part 211: Definitions and
General Provisions [defines emission sources and related items]; Part 112 Visible
and Participate Matter Emissions [Sets emission limitations for particulate matter
for a variety of operations, i.e., incinerators or waste storage piles]. Also see Parts
214-219 which gives information regarding specific types of emissions per
operation (e.g., sulfur, organic material, carbon monoxide and nitrogen oxide
emissions). [These regulations may apply to some of the presumptive remedies in
which emissions will be a factor - e.g., incineration].

(64) Air - Pollution Control Board (Title 55), Subtitle B - Permits of Air Pollution,
Part 201: Prohibition of Air Pollution /No person shall cause or threaten or allow
the discharge or emission of any contaminant into the environment].

(65) Air - Pollution Control Board (Title 35), Subtitle B - Air Pollution, Part 212;
Visual and Particulate Matter Emission [Emission standards for incinerators].

(66) Waste Disposal - Pollution Control Board (Tide 35), Subtitle G - Subchapter B:
Permits, Part 703: RCRA Permit Program [Rules on application for and issuance of
RCRA permits; applicability and information requirements].

(67) Waste Disposal - Pollution Control Board (Title 35), Subtitle G - Subchapter C:
Hazardous Waste Operating Requirements, Parts 722 and 723 [includes
standards applicable to generators and transporters of hazardous waste, respectively].

(68) Waste Disposal - Pollution Control Board (Tide 35), Subtitle G - Subchapter C:
Hazardous Waste Operating Requirements, Parts 724 and 725 [includes
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standards applicable to owners and operators of hazardous waste treatment, storage
and disposal facilities (Part 735 is for Interim Status) - corresponds to 40 CFR 264
and 265].

(69) Waste Disposal - Pollution Control Board (Title 35), Subtitle G - Subchapter C:
Hazardous Waste Operating Requirements, Part 726 [includes standards for the
management of specific hazardous waste and specific types of hazardous waste
management facilities; often applies to hazardous waste being used in such a way as to
constitute disposal ].

(70) Waste Disposal - Pollution Control Board (Tide 35), Subtitle G - Subchapter C:
Hazardous Waste Operating Requirements, Part 728: Land Disposal
Restrictions [defines land disposal restrictions for wastes, waste specific prohibitions,
treatment standards, and prohibitions on storage].

(71) Waste Disposal - Pollution Control Board (Tide 35), Subtitie G - Subchapter C:
Hazardous Waste Operating Requirements, Part 729: Prohibited Hazardous
Wastes in Land Disposal Units [describes general hazardous waste restrictions and
restrictions on halogenated solvents and liquid hazardous wastes in landfills].

(72) Waste Disposal - Pollution Control Board (Tide 35), Subtitie G - Subchapter D:
Underground Injection Control and Underground Tank Storage Program, Part
731: Underground Storage Tanks [regulations regarding USTs].

(73) Waste Disposal - Pollution Control Board (Tide 35), Subtitie G - Subchapter D:
Underground Injection Control and Underground Tank Storage Program, Part
740: Site Remediation Program [Procedures established for investigation and
remediation at sites where there is a release, or suspected release of hazardous
substances, pesticides, or petroleum for review and approval of these activities].

(74) Waste Disposal - Pollution Control Board (Tide 35), Subtitie G - Subchapter D:
Underground Injection Control and Underground Tank Storage Program, Part
742: Tiered Approach to Corrective Action Objectives [Procedures jbr evaluating
the risk to human health posed by environmental conditions and develop remediation
objectives that achieve acceptable risk level. Also, to provide for adequate protection of
human health and the environment based on risks to human health posed by
environmental conditions while incorporating site related information].

(75) Waste Disposal - Pollution Control Board (Tide 35), Subtitie G - Subchapter H:
Illinois "Superfund" Program, Part 750: Illinois Hazardous Substances
Pollution Contingency Plan [regulation which is applicable whenever then is a
release or a threat of a release at a site; this part assigns responsibility, organization
and guidelines for phased hazardous substance response including development of
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remedial alternatives and engineering methods for on-site actions and remedying
releases].

(76) Waste Disposal -Pollution Control Board (Title 35), Subtitle G-Subchapter I:
Solid Waste and Special Waste Hauling [Part 807 includes information on solid
waste permitting, sanitary landfills and closure and post-closure care; Part 808
includes information on special waste classifications].

(77) Water Pollution Control Board (Title 35), Subtitle C - Part 304: Effluent
Standards {general and temporary effluent standards including NPDES effluent
standards].

(78) Water Pollution Control Board (Title 35), Subtitle C - Part 309: Permits [Subpart
A includes provisions for NPDES permits and Subpart B includes provisions far all
other water related permitting]

(79) Public Water Supplies - Pollution Control Board (Title 35), Subtitle F - Part 620:
Groundwater Quality [Prescribes various aspects ofgroundwater quality including
methods of classification ofgroundwaters, non-degradation provisions, standards for
quality ofgroundwaters and various procedures and protocols for the management
and protection ofgroundwaters].

Other Requirements to be Considered (TBCs)
Federal

(80) Geological Survey Professional Paper 579-0, Elemental Composition of
Surficial Materials in the Conterminous United States, 1971. Schacklette, H.T.,
J.C. Hamilton, J.G. Boerrgen and J.M. Bowles [Provides background levels of metal
in soils far the United States].

(81) Illinois EPA Tiered Approach to Corrective Action Objectives (TACO) 35
ILL.ADM Code Part 742, July 1998. [Specifies methods far developing remediation
objectives and identifying chemicals of concern far sites in Illinois].

(82) Occupational Safety and Healm Administration Standards (29 CFR1910;
1910.1000), Subpart Z, Toxic and Hazardous Substances [Sets worker exposure
limits to toxic and hazardous substances and prescribes the methods far determination
of concentrations].

(83) Occupational Safety and Health Administration Standards (29 CFR 1910;
1910.95), Subpart G, Occupational Noise Exposure. ISets limits of worker
exposure to noise during the performance of their duties].
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(84) Occupational Safety and Health Administration Standards (29 CFR1910;
1910.120), Hazardous Waste Operations and Emergency Response [Sets the
standards for workers conducting hazardous waste operations and emergency
response].

(85) Occupational Safety and Health Administration Standards (29 CFR Part 1926)
[Specifies the type of safety equipment and procedures to be followed during site
remediation].

(86) Occupational Safety and Health Administration Standards Record keeping,
Reporting and Related Regulations (29 CFR 1904) [Establishes Record keeping
and reporting requirements for an employer under OSHA].

(87) OSWER Directive 9355.0-48FS - Presumptive Remedies: Site Characterization
and Technology Selection for CERCLA Sites with Volatile Organic
Compounds in Soil, September 1993 [addresses the vadose zone only].

(88) OSWER Directive 93553-01, October 1988 Interim Final - Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA
Development and Screening of Remedial Alternatives [development of the FS
Work Plan].

(89) OSWER Directive 9355.4-01-Guidance on Remedial Actions for Superfund
Sites with PCB Contamination [Sets soil PCB clean-up levels and management
controls for PCB concentrations at Superfund sites].

(90) OSWER Directive 9355.4-12 - Revised Interim Soil Lead Guidance for CERCLA
Sites and RCRA Sites and RCRA Corrective Action Facilities. [Sets soil lead
clean-up levels for Superfund sites].

(91) Safe Drinking Water Act (42 USC 300f, et seq.), Subpart F, Maximum
Containment Level Goals (40 CFR 141.50 -141.51) [Establishes unenforceable
clean-up goals for drinking water based on technology and health risk].

(92) Threshold Limit Values [Consensus standards far controlling air quality in work
place environments; used to assess site inhalation risks for soil removal operations].

(93) US. Environmental Protection Agency, RCRA Guidance Manual for Subpart
G Closure and Post-Closure Standards and Subpart H Cost Estimating
Requirements, January 1987. [Provides guidance on closure and post-closure
standards and cost estimating requirements for hazardous waste management units],

(94) U.S. Environmental Protection Agency, Disposal of Polychlorinated Biphenyls,
Proposed Rule, December 6,1994. [Provides for disposal ofnon-liauid PCB
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remediation waste generated by clean-up process of their existing concentration;
provides for a risk-based remediation option for PCS remediation waste].

(95) U.S. Environmental Protection Agency, Soil Screening Guidance, December
1994 [Provides generic risk-based soil screening values for Superfund sites].

(96) U.S. Environmental Protection Agency Region HI, Risk - Based Concentration
Table, Smith R., 1995. [Provides risk-based screening values for groundwater and
soil concentrations].

(97) U.S. Environmental Protection Agency, Integrated Risk Information System
(IRIS), 1995 -1996. [Provides reference doses and cancer potency slopes for
calculating the hazard index or incremental cancer risk for specific site contaminants].

(98) U.S. Environmental Protection Agency, Interim Policy for Planning and
Implementing CERCLA Off-Site Response Actions, November 5,1995.
[Specifies appropriate method of off-site treatment on disposed of waste from a
Superfund site].

(99) U.S. Environmental Protection Agency, Summary Quality Criteria for Water,
Office of Science and Technology, 1992. [Provides ambient water auality criteria].

(100) U.S. Environmental Protection Agency, Quality Criteria for Water, Office of
Water Regulation and Standards, U.S. EPA 440/5-86-001,1986. [Provides
ambient water quality criteria].

(101) U.S. Environmental Protection Agency, Ambient Water Quality Criteria for
Polychlorinated Biphenyls, US. EPA 440/5-80-068,1980. [Provides ambient
water quality criteria for PCBs],

(102) U.S. Environmental Protection Agency, Risk Assessment Guidance for
Superfund: Environmental Evaluation Manual, Volume II, Final Report,
EPA/540/1-89/002,1989. [Provides guidance for conducting ecological risk
assessments].

(103) U.S. Environmental Protection Agency, Risk Assessment Guidance for
Superfund. Volume I. Human Health Evaluation Manual Supplemental
Guidance. Standard Default Exposure Factors, Interim Final, March, 1991.
OSWER Directive #9285.6-03,1991. [Provides exposure factors for estimating
hazard or risk in human health risk assessments].

(104) US. Environmental Protection Agency, Risk Assessment Guidance for
Superfund. Volume I: Human Health Evaluation Manual, Part A, December,
1989. U.S. EPA 540/1-89/002. Office of Emergency and Remedial Response.
[Provides guidance on preparing a baseline human health risk assessment using the
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Jour steps, data evaluation, exposure assessment, toxicity assessment, risk
characterization].

3.4 Remediation Goals
The risk assessment followed a tiered approach, in conformance with Tiered
Approach to Corrective Action Objectives (TACO): 35IAC 742 (It is noted that TACO
is considered a TBQ. TACO specifies a three-tiered approach, and any, or all three
tiers can be used. Tier 1 involves a comparison of site data to pre-established Soil
Remediation Objectives protective of three exposure pathways: (1) incidental
ingestion of soil; (2) inhalation of chemicals that could volatilize from soil to ambient
air; and (3) the soil component of the groundwater ingestion exposure route, i.e.,
leaching from soil to groundwater that could be used for drinking water. The first
two pathways will be referred to as the "direct contact" pathway. Tier 2 involves
developing site-specific objectives using risk algorithms and fate and transport
models presented in the TACO regulations. Tier 3 involves using alternative models
to those presented in the TACO regulations. A combination of Tiers 1 and 3 was used
to evaluate risks at the site. Tier 1 evaluation was conducted for the direct contact
with soil and the soil component of the groundwater pathway. A Tier 3 evaluation
was used to further evaluate chemicals, which exceeded the Tier 1 values for the
migration from soil to groundwater pathway and to evaluate the vegetable ingestion
pathway (Area 7 only).

Sampling data collected from surface and subsurface soil from each of the four source
areas were compared to the Tier 1 Exposure Route-Specific Values (ingestion and
inhalation) for soil protective of residential areas and the Soil Component of the
Groundwater Ingestion Exposure Route Values for Class I groundwater. The
Exposure Route-Specific Values (ingestion and inhalation) are protective of direct
contact with soil, while the Soil Component of the Groundwater Ingestion Exposure
Route Values are protective of groundwater impacted by contaminants that could
leach from soil.

As directed by Illinois EPA, it was assumed that all four source areas were, or could
become, residential areas. Currently, no land use restrictions are in place to prevent
residential development or expansion, therefore, it was necessary to employ soil
remedial objectives that would be protective of residential land use. Because the
exposure assumptions for me residential scenario are fairly standardized, with few
site-specific modifications, mere was no advantage to developing Tier 2 values for the
residential scenario.

While a city ordinance is in place prohibiting the construction of new wells, private
wells still exist within Southeast Rockford. For mis reason, it is a long-term goal that
groundwater, beyond the active GMZ in each area, will be protected to drinking
water standards. Within the GMZ, active remediation will be taking place. The edge
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of the GMZ will be the point of compliance for groundwater. Because several
chemicals exceeded Tier 1 values for soil that could impact groundwater, Tier 3 soil
remediation goals were developed. Soil goals were developed to be protective of
groundwater at the edge of the GMZ.

3.4.1 Tier 1 Assessment
Tier 1 Assessment - Initial Screening (Phase 1)
Tier I - Phase I evaluates both the direct contact pathway and soil to groundwater
ingestion pathway. The first phase of the Tier 1 assessment involved the following
steps:

1. Compile sampling and analysis data collected during the Phase I and SCOU
sampling events.

2. Segregate data into surface (0-3 feet) and subsurface (>3 feet) soil samples.
Segregate subsurface data further into data sets representing soil between
three and ten feet and below ten feet.

3. Summarize sampling and analysis data (range of detected concentrations,
frequency of detection).

4. Compare maximum concentrations to Tier 1 standards and identify
exceedances of Exposure Route-Specific Values or Soil Component of the
Groundwater Ingestion Exposure Route Values.

5. Compare chemicals to background concentrations reported in TACO and site-
specific background.

Tables 3-2 through 3-4 identify the chemicals mat exceed either an Exposure Route-
Specific Value or Soil Component of the Groundwater Ingestion Exposure Route
Value and whether the chemical was carried to the next phase of the assessment as a
chemical of concern. Chemicals that exceeded a standard were excluded from further
evaluation using the following criteria:

1. Maximum concentrations below TACO or site-specific background;

2. Inorganics detected at concentrations found not to be significantly different
than site-specific background concentrations;

3. For the soil to groundwater route only - chemicals detected at low frequency
of detection in soil or not detected in groundwater; and
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Tier 1 Exceedances and Selection of Chemkals of Concern for Surface Soil
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Direct Contact

R*|MU DTtlDOIOW rUL

Below Background
Below Background

Below Background and POL

Below Background
Below Background

Below Background
Below Background

Below Background
Below Background

Soil to GW

Not GW Contaminant
Not GW Contaminant
Not GW Contaminant

Not GW Contaminant

Not GW Contaminant

Not GW Contaminant

Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
Not GW Contaminant
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Table 3-3
Tier 1 Exceedances and Selection of Chemicals of Concern for Subsurface Soil: Above 10 Feet

Southeast Rockford - Source Control Operable Unit
Focused Feasibility Study

AREA

1,2-DtehlonMtlwne
1,1,1-TifehlonwthaiM
TrichlorocttMiM
T«trachk>roethene
Toluene
Ethylbenzene
Xylene
2,4-Dinrtrotoluene

Exceedance
Direct Contact

X
X

X

Soil to GW

X
X
X
X
X
X
X
X

Selected Chemicals of Concern
Direct Contact

yes
yes

no

Soil to GW

yes
yes
yes
yes
yes
yes
yes
no

Reason for Exclusion
Direct Contact

(1)

Soil to GW

(1)

Notes:
(1) More data needed to verify whether chemical of concern. To be addressed in Section 4.
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Table 3-4

Tier 1 Exceedances and Selection of Chemicals of Concern for Subsurface Soil: Below 10 Feet
Southeast Rockford - Source Control Operable Unit

Focused Feasibility Study
AREA

1,1,1 -Trichtoroettiane

1,2-Dichloroetliene (total)
Chloroform
1 ,2-Dtehloroethane
1,1,1-Trlchloroethane
TrichkMoethene
Benzene
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene

Metnytone Chloride

Methylene Chloride
Triehtoroethene
Benzene
Toluene
Ethylbenzene
Xylene
2-Methylphenol

Exceedance
Direct Contact Soil to GW

X

X
X
X
X
X
X
X
X
X
X

X

X
X
X
X
X
X
X

Selected Chemicals of Concern
Direct Contact Soil to GW

yes

yes
no
yes
yes
yes
no
yes
yes
no
yes

yes

yes
yes
yes
yes
yes
yes
yes

Reason for Exclusion
Direct Contact Soil to GW

(1)

(1)

(1)

(1) Frequency of detection <5%, not detected in groundwater.
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4. Maximum concentrations below the PQL.

Chemicals mat exceeded a Tier 1 standard and background (if available) were carried
to the next phase of the assessment For chemicals that exceeded an Exposure Route-
Specific Value, the next phase involved calculating a 95% UCL for comparison to the
Tier 1 value. For chemicals that exceeded a Soil Component of the Groundwater

Ingestion Exposure Route Value, the next phase involved a Tier 3 assessment and
calculation of site-specific remediation goals.

Tier 1-Phase 2
For chemicals mat exceeded an Exposure Route-Specific Values and background
concentrations (if available), the second phase of the evaluation for the direct contact
pathway involved the following steps:

1. Calculate the 95% upper confidence limits (UCL) on the mean concentrations
for chemicals that exceeded site-specific background and PQL.

2. Compare 95% UCLs to the higher of the Tier 1 concentrations or the practical
quantitation limit (PQL) reported in SW-846. (Test Methods for Evaluating
Solid Waste, Final Update, U.S. EPA, December 1996).

A procedure was developed for calculating the 95% UCL to accommodate conditions
encountered among the data sets for the four different areas. Many of the detected
concentrations were estimated values below the detection limits, ("J" values). This
resulted in a large range of detected concentrations in areas that also had hot spots.
For the purpose of the RA, the term "hot spot" is defined as a specific location within
one of the far areas of concern that contains concentrations which are two orders of
magnitude above the lowest detected concentration. Within that areas, the standard
deviations for the data were large and resulted in 95% UCL values which exceeded
maximum concentrations. For these areas, hot spots were removed from the data sets
and were recalculated. Hot Spots were later addressed in the FS as areas of concern.

A minimum of 5 samples were needed to calculate the 95% UCL. Chemicals with
fewer than 5 samples were evaluated on a case by case basis. A minimum of 50%
detections was needed to calculate the 95% UCL on the mean. If mere were less than
50% detections, the 95% UCL on the median was calculated, as approved by Illinois
EPA. In the event mat a calculated, or recalculated (after removing hot spots) UCL
exceeded a maximum concentration, the maximum concentration was used as the
representative concentration for comparison to the higher of the Tier 1 value or the
PQL. Table 3-5 presents the results of the 95% UCL evaluation. In areas 4 and 11, hot
spots, where concentrations were two orders of magnitude greater man the lowest
detected concentrations, were identified. These samples were removed from the
dataset and the 95% UCL was re-calculated. Following the removal of hot spots from
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Table 3-5
Results of the Tier 1 (Phase 2) 95% UCL Calculations for SVOCs

Southeast Rockfbrd - Source Control Operable Unit
Focused Feasibility Study

Area 4

Surface

Subsurface
(<10tt)

Subsurface
(>10ft)

Area 7

Surface

Subsurface
(<10ft)

Subsurface
(>10 ft)

Area 9/10

Surface

Subsurface
;<10ft)

Subsurface
(>10 ft)

Area 11

Surface

Subsurface
(<10tt)

Subsurface
(>10ft)

3 hot spot samples (SS4-201, SS4-203, SS4-203D) addressed in FS
All other hits below PQL or Tier 1 values

No SVOC exceedances(l)

No SVOC exceedances(t)

No SVOC exceedances(l)

No SVOC exceedances(l)

No SVOC exceedances(l)

3 out of 4 samples with exceedances (SS910-101, SS910-103, SS910-104)
addressed in FS

No samples

No SVOC exceedances(l)

2 hot spots (SS11-206, SS11-207) addressed in FS

No samples

No SVOC exceedances(l)

(1) maximum concentrations of SVOCs did not exceed Tier 1 values and/or background
concentrations, therefore, 95%UCLs not calculated.
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the data sets, all remaining concentrations were below the Tier 1 value or die PQL. In
area 9, only four SVOC samples were available, not enough to calculate a 95% UCL.
SVOC in three of the four samples exceeded the higher of the Tier 1 value and the
PQL. This information was used in the FS to determine the need for further sampling
or remediation.

Results of Tier 1 Assessment

The results of the assessment of the direct contact pathway can be summarized as
follows:

1. Maximum concentrations of VOCs did not exceed their respective Exposure
Route Specific Values in Areas, 4,9/10, and 11 and were dropped from further
evaluation for the direct contact pathway. In Area 7, Trichloroethene and
Tetrachloroethylene exceed their respective Exposure Route Specific Values in
two locations.

2. Maximum concentrations of SVOC and inorganics exceeded their respective
Exposure Route-Specific Values in all four areas.

3. Maximum concentrations of inorganics and one SVOC in area 7, benzo (a)
pyrene, were dropped from further evaluation because detected
concentrations were less than or consistent with background concentrations.
Risk associated with these chemicals are below IE-06 (one in one million)
and/or a hazard index of 1.0.

4. Selected samples in Areas 4 (SS4-201, SS4-203, SS4-203D) and 11 (SS11-206,
SS11-207) were identified as hot spots that exceeded Tier 1 values and PQLs
for SVOCs. Three out of four samples in Area 9/10 (SS910-101, SS910-103,
SS910-104) exceeded one or more PNA values. These data are presented in
Appendix B. The hot spots in Areas 4 and 11 and the samples exceeding a
PNA value in Area 9/10 will be addressed in the FFS. Additional data may be
needed in the remedial design phase to better characterize risk and the extent
of contamination. Based on the results of sampling, if necessary, remedial
alternatives that address SVOCs would be developed and evaluated. The
presence of these hot spots represents a potential exceedance of risk limits
established by US. EPA (a noncancer hazard index of 1.0 and cancer risks of
between one in one million and one in one hundred thousand) and Illinois
EPA (a noncancer index of 1.0 and cancer risks of one in one million used to
develop the Tier 1 values) depending on actual exposure.
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The results of the assessment of the soil to groundwater pathway can be summarized
as follows:

1
1. Several chemicals were dropped from further evaluation for the soil to

groundwater pathway because they were not detected in groundwater
— (Dieldrin, carbazole and several SVCOs).

2. VOCs in surface soil in area 4 and VOCs in subsurface soil in all four areas
-> exceeded Tier 1SCGV values. These VOCs were further evaluated in Tier 3.

"" 3.4.2 Tier 3 Assessment
~ A Tier 3 assessment was conducted for those chemicals that exceeded a Soil

Component of the Groundwater Ingestion Exposure Route Value and were detected
in groundwater during past sampling events at greater man 5 percent frequency of

~~ detection. The Tier 3 assessment consisted of calculating soil concentrations
protective of groundwater at a designated point of compliance. The point of
compliance is the boundary of the GMZ established in each of the four areas. The
GMZ is the area within which active remediation is underway.

TACO presents two models for calculating site-specific remediation objectives for the
soil to groundwater pathway - the Soil Screening Level (SSL) Model and the Risk-
Based Corrective Action (RBCA) Model. Only the RBCA model incorporates a
component to address the dilution and attenuation that occurs in a GMZ, therefore,
this was the model employed to calculate the Tier 3 concentrations.

The RBCA model incorporates site-specific information on the following variables:

• fraction of organic carbon (FOQ

• infiltration rate of water through soil

• hydraulic gradient

• hydraulic conductivity

• width of the source areas parallel to groundwater flow

• width of the source areas perpendicular to groundwater flow in the horizontal
and vertical planes

~" • groundwater mixing zone thickness
;—^

• distance to boundary of groundwater management zone

Gimp Dreoer&McKee Inc. 3-45
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The values used for these variables, as well as other default values used in the RBCA
model, are presented in Appendix A. Equations R12 through R26, presented in

~~ Appendix C, Table C of TACO were used to calculate the Tier 3 concentrations. All of
the variables used in these equations are defined in Table A-l in Appendix A. Other
key variables, including leaching factors, diffusion coefficients, saturation

~~ concentrations, and attenuation factors, are calculated and presented on Tables A-2
through A-5. The Tier 3 risk-based soil levels protective of groundwater are
presented on Table 3-6 for the chemicals of concern. Tier 1 concentrations are also

~ presented for comparative purposes. Except for one chemical (trichlorethene) in Area
11, all Tier 3 concentrations were greater than the Tier 3 concentrations. The
saturation concentrations are also presented, and, according to TACO, the ultimate

~ remediation objective is die lower of the calculated concentration and the saturated
concentration, diffusion coefficients, saturation concentrations, and attenuation
factors, are calculated and presented on Tables A-2 through A-5. The Tier 3 risk-
based soil levels protective of groundwater are presented on Table 3-6 for the
chemicals of concern. Tier 1 concentrations are also presented for comparative
purposes. The saturation concentrations are also presented, and, according to TACO,
the ultimate remediation objective is the lower of the calculated concentration and the
saturation concentration. The saturation concentration is the lower of the two
concentrations for several chemicals in Areas 7,9/10 and 11. Hot spots or source
areas were identified in Area 7 and three hot spots were identified in Area 9/10, each
at different distances from the edge of the GMR and with different source width and
source thickness. A set of remediation objectives was calculated for each of these
source areas. Areas 4 and 11 had only one hot spot. For this reason, only one set of
remediation objectives was developed for areas 4 and 11.

In some cases, the calculated concentrations were absurdly high concentrations -
greater man one million parts per million. This is due to the high first order
degradation rates for chemicals such as methylene chloride and toluene. These
chemicals would degrade before ever reaching the edge of the GMZ. The numerical
model back calculates the value associated with the groundwater objective at the
GMZ. In the case of chemicals that rapidly degrade, the calculated value in soil is
higher than the maximum of one million parts per million. In these cases, the
saturation concentration is the default remediation objective.

Results of Tier 3 Assessment
The results of the assessment of the soil component of the groundwater ingestion
pathway can be summarized as follows:

1. In Area, 4,1,1,1-trichloroemane exceeded its soil remediation objective. In
— Area 7, tis-l,2-dichloroethene, 24-dinitrotoIuene, tetrachlorene, 1,1,1-

trichlorethane, trichlorethene, and total xylenes exceeded either their
respective soil remediation objective or the soil saturation limit In Area 11,
benzene, ethylbenzene, toluene, trichloroethene, and total xylenes exceeded
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Table 3-6
Risk-Based Soft Levels Protective of Groundwater for Each Area

Southeast Rockford Operable Unit

— Comparison of Calculated Tier 3 Sou Remediation Objectives to Tier I (mg/kg)

Area 4

1 . 1 , 1 -Trichtoroethane

RBSUtteri**

9.118

c*«,
1084

Residential
Class IGW
TlerlSRO

2

Detected
Concentration

510

Area?

1,2-Dtehtoroelhane
ds-1̂ -Oichloroethene
2.4-Dinitrotoluene
Ethytoenzene
Methytene Chloride
Tetrachloroelhene
Toluene
1.1,1-Trichloroethane
1.1̂ -Trichloroethane
Tricntoroethene
Xytenes (total)

RBSLatteiWT,

3.678
0.941
0.162
57.347

1.15E+08
1.465

337502367.730
108.033
0.619
0.310

34105.533

RBSLatterWr*

1787.000
11.500
80.900
953.000

2.27E+12
136

3.74E+14
19622.000

56.300
7.200

1.66E+07

c*«,

1768
1141
182
389

2303
218
636
1084
1784
1242
312

Class IGW
TlerlSRO

0.02
0.4

0.0008
13

0.02
0.06
12
2

0.02
0.06
150

Maximum
Detected

Concentration

0.18
49
1.5
31

0.012
260
23
460
0.46
130
210

Area 9/10

Methytene Chloride

BRSI *****\lglifmt

3.26E+23

RBSLaUenHKWMm,

2.22E+12

RBSUttenim(n(M

4.13E+21

c\*

2303

Residential
Class IGW
TlerlSRO

0.02

Maximum
Detected

Concentration

0.048

Area 11

Benzene
Ethybenzene
Methytene Chtende
2-Methytohenol
Toluene
Tricntoroethene
Xytenes (total)

RBSLatten..,,

0.189
7.983

4.79E+07
2.82E+23
1.06E+10

0.051
24500.418

c--

824
389
2303
16827
638
1242
312

Residential
Class IGW
TlerlSRO

0.03
13

0.02
15
12

0.06
150

Maximum
Detected

1.5
590
2.9

0.58
1400
0.41
2,300

Notes:
RBSLatten refers to tr«(tegree of atleouatkxi assorted v^ a parUcutarsoura The soil
remeolation objective wNhin Ms column takes the RBSLatten value into account A remediation objecttva calculated using the RBSL is as protective as
the Tier 1 value because the RBSL value considers site specific data as opposed to the statewide general data used to calculate the Tier 1 value.
C* Is ttie saturation concenlraBon calculated using the equation S29 of TACO. If a chemical concentration exceeds this value, it may be present as a free
product and it is Mnois ERA pofcy to remedate free product if technfcaly practicable.
SRO Is the TACO Tier 1 sol remediation objective

veforttieprot^^
Tte exceptions an lor ethytjenzer^trlcrteroethefw.ard

TABLE34(final)jds
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either their soil remediation objective or soil saturation limit. Risks associated
with these chemicals in each area of concern exceed cancer-risk limits of one in
one million or a hazard index of 1.0.

2. All areas, where detected chemical concentrations exceeded the lower of the
SRO or saturation concentration, were further evaluated in the Feasibility
Study. Volumes estimates were developed for these areas for excavation or
remediation purposes.

Chemical data in Illinois EPA project files indicate significantly high PCE
concentrations in the former outdoor drum storage area located in the west part of the
property now occupied by Sundstrand Corporation Plant #1 (242111th Street). These
data were not included as part of this risk assessment. This area is referred to as Area
9/10w in this FFS. PCE soil concentrations in Area 9/10w significantly exceeded the
Tier 3 cleanup objective of 435 mg/kg. Concentration contours indicate that between
zero and five feet below ground surface, a hot spot area covering approximately 350
to 400 square feet exceeds the Tier 3 cleanup objective for PCE. The highest analyzed
concentrations within the hot spot ranged from 47 to 3300 mg/kg PCE.
Contaminated soil within Area 9/10w is addressed by the soil remedial alternatives in
this FFS.

Vegetable Ingestion Pathway
Area 7 borders land currently used for agricultural purposes, and no current zoning
restrictions prevent conversion of some of the undeveloped portions of Area 7 to
agricultural use. For these reasons, a semi-quantitative evaluation was conducted to
determine whether the use of Area 7 for growing vegetables or fruits would result in
an unacceptable risk to human health. The use of this land for dairy fanning was not
considered due to the limited size of Area 7.

Based on this evaluation, it is concluded that ingestion of vegetables (or fruits which
have a fresh weight consumption rate lower than vegetables, i.e., 88 mg/day) would
not result in exceedance of either a hazard index of 1.0 or a cancer risk of IE-06 (one in
one million), which are the risk limits on which the Tier 1 values are based.

3.4.3 Conclusion
A combination of a Tier 1 and Tier 3 assessment was used to assess risks at the four
source areas at the SCOU. Tier 1 was used to evaluate the direct contact pathway and
the soil component of the groundwater ingestion pathway and Tier 3 was used to
evaluate the migration from soil to groundwater pathway for those chemicals which
exceed Tier 1 values and the ingestion of vegetables pathway (Area 7 only). The Tier
1 assessment resulted in the identification of two locations in Area 7 mat exceeded
VOC values. The Tier 1 assessment also identified SVOC hot spots in Areas 4 and 11
and individual samples in Area 9/10 that exceeded one or more SVOC values.
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The Tier 3 assessment resulted in soil remediation goals for VOCs in all four areas.
The Tier 3 assessment yielded concentrations that, with one exception, were higher
than the Tier 1 concentrations. The Tier 3 concentrations were used to develop a
remediation plan, which is discussed within the following sections of this FFS.

The results of the Tier 3 assessment concluded that ingestion of vegetables would not
result in exceedance of either a hazard index of 1.0 of a cancer risk of one in a million,
which are the risk limits on which the Tier 1 values are based.
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Section 4
Identification of General Response Actions
and Screening of Remedial Technologies
4.1 Identification of General Response Actions
In accordance with CERCLA guidance, once the remedial action objectives for a site
have been established (Section 3), the next step in developing remedial alternatives is
to identify general response actions that may be taken to satisfy the remedial action
objectives for each medium of concern.

The selection of remedial response actions for contaminated soil at the Southeast
Rockford SCOU follows a presumptive remedy approach. The "Presumptive Remedy
for VOCs in Soil" guidance document does specifically apply to the Southeast
Rockford SCOU. Specific presumptive remedies common to VOCs in soil include soil
vapor extraction, thermal desorption, and incineration. Use of the presumptive
remedy approach allows specific response actions to be considered without detailed
screening of all potentially appropriate technologies. Therefore, the FFS process can
be streamlined for the soil medium and focused on the most appropriate response
action.

It is noted that the selection of technologies and development for remedial
alternatives for leachate will follow the typical FFS process. Leachate is assumed to be
contamination originating from the soil source areas that could or has migrated to the
unconsolidated aquifer within the designated GMZ for each source area.

4.1.1 Media of Concern
Prior to proceeding with identification of general response actions, identification and
screening of technologies, and development and analysis of alternatives, it is
necessary to identify the media of concern. The media of concern have been
identified as those which pose a threat to human health and/or the environment
based on the characteristics of their contamination and their potential for migration
and exposure as determined by the final Risk Assessment (CDM, 2000). Table 4-1
presents the media of concern and corresponding chemicals of potential concern
(COPCs) for each source area. Two media of concern consisting of soil and leachate
have been identified in Source Areas 4,7, and 9/10. Soil is the only media of concern
for Source Area 11. It is noted mat leachate is not a media of concern in Source Area
11. The results of fate and transport analysis (see Section 6) indicate that leachate
ARARs would be attained at the GMZ boundary.
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Table 4-1

Southeast Rockford SCOU
Focused Feasibility Study

Site Media and Chemicals of Potential Concem

Contaninants of Potential Concent

Surface MO* Benzo(a) anthracene
Benxo^Djfluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene___

Subsurface Soil* l/U-TrichJoroethi
Uaehate 1,1-Didubroethene

VU-Trichkwoethane
Tri

Surface sou" Methylene Chloride
Tetrachloroethene

Subsurface Soil* 1,2-Dichloroethene (total)
1 -̂Dichloraediane
1,1,1-Trichloroethane
l,U-Trichloroethane
Trichloroethene
Tetrmchloroethene
Toluene
Eihylbenzene
Xylene»(total)______

24-Dinitrotoluene

Uaehate

Surface sou*

1,1-DkWoroethene
cu-l>Dichloroethene
1,1.1-Trichloroethane
Trichloroethene
T«

Benzo(a)pyrene
lndeno(l>23<d)peiylene

Subsurface Sou* Methykne Chloride
tetrachknoethene

Leachate

Surface sod*

1,1-Dichloroethene
1,1,1-Trichloroethane
TetracMaroethene

Benzo(a) anthracene
Bengo(b)fluoranthene

Chrysene
Subsurface Soil* Methylene Chloride

•richloroethene
Benzene

2-Methylphenol



Table 4-1
Southeast Roekford SCOU
Focused Feasibility Study

Site Media and OtemlcaU of Potential Concern
i

.J

Site Area
ContaoiiiuuiCs of Potenttal Gonccfn

VOCs SVOCs/PAHs
Toluene
Ethylbenzene
Xylene*(total)

Leachate l/U-Triduoroethane
Trichloroethene
Benzene
Toluene
Ethylbenzene
Xylenes(totsi)

Notes:
* Soils at a depth less than 3 feet
b Soils at a depth greater than 3 feet
' Commercial / Industrial is the current scenario for this source area,

however remediation goals were calculated under a residential scenario (see Section 2il).
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Source Area - Soil/Leachate

Both VOCs (which are the primary focus of this FFS) and semi-volatile organic
compounds (SVOCs) were detected at elevated concentrations in soil and leachate
samples collected from each of the four source areas. However, regarding SVOCs, the
sample locations within all four source areas are located far apart. Additionally,
within Areas 4,11, and 9/10, samples with elevated concentrations of SVOCs are
outside of the source areas addressed within this FFS. Within Area 7 however,
although samples with elevated concentrations of SVOCs were located within the
area of concern, SVOCs will not be addressed in this FFS.

The specific SVOCs detected at elevated levels within the four areas of concern were
2,4-dinitrotoluene, 2-methylphenol and the polycydic aromatic hydrocarbon
compounds (PAHs) including benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, and indeno(l,2,3-c,d)perylene. The
concentrations of these compounds and the standards that they were compared to are
presented in the Risk Assessment Additional data may be needed in the remedial
design phase to better characterize risk and the extent of contamination. Based on the
results of sampling, if necessary, remedial alternatives that address SVOCs would be
developed and evaluated.

It is noted that the Risk Assessment identified SVOCs/ PAHs, tetrachloroethene and
methylene chloride as COPCs for subsurface soil and 1,1-dichloroethene, 1,1,1-
trichloroethane, and tetrachloroethene have been identified as COPCs for leachate in
Source Area 9/10. However, only limited data exists for the source of contamination
in Area 9/10. The major source(s) of contamination appear to be located on the
property occupied by Sundstrand Corporation's Plant #1. Elevated levels of VOCs
(greater than 18 mg/L total VOCs) were detected in the groundwater down gradient
of the source in MW201. In addition, elevated levels of VOCs were detected in soil
gas sampling conducted down gradient. Minor levels of contamination were found
upgradient of the Sundstrand property, specifically at the former Mid-States facility.
However, samples collected from upgradient monitoring wells showed only
background contaminant levels.

A GMZ has been established for each source area. This zone established a three
dimensional region containing groundwater being managed to mitigate
contamination caused by the release of contaminants from the site. The GMZs for
each source area are shown on Figures 3-1 through 3-4. This FFS will address the
contaminated leachate (see Table 4-1) contained within the GMZ in each source area.

Site-wide Groundwater

The groundwater outside of the four source areas considered within this FFS are
addressed as site-wide groundwater. These areas are defined as groundwater within
the identified boundary of the Southeast Rockford Groundwater Contamination Site.
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Site-wide groundwater was addressed by a separate FS Report dated June 1995
(COM, 1995). The record of decision (ROD) for site-wide groundwater was issued on
September 29,1995 (U.S. EPA, 1995). The 1995 ROD addressed compounds similar to
those being evaluated within mis FFS and included chlorinated VOCs, BETX
compounds and ketones. The chosen remedy included natural attenuation of
groundwater in the upper water-bearing zone. Groundwater monitoring, installation
of public water service to selected homes and businesses, institutional controls, and
potential hook-ups are included as part of the selected remedy. Therefore, site-wide
groundwater will not be discussed herein.

The two media groups identified for technology screening for Source Areas 4,7,9/10,
and 11 are as follows:

• Contaminated soil; and

• Contaminated leachate.

4.1.2 Potential Response Categories
General response actions are broad categories encompassing an array of technology
types which may produce a similar result. Response actions are selected on the basis
of their applicability to the characteristics and contamination at a given site. Some
response actions may be capable of meeting all of die remedial response objectives
alone, but combinations of response actions may prove to be more effective or less
expensive. The following potential response categories have been deemed potentially
applicable for the Southeast Rockford SCOU and will be discussed for each media of
concern:

No Action

As a baseline for comparison, the NCP requires that the No Action response action be
considered and carried through the detailed analysis. This option allows
contaminants to continue to migrate via contaminated groundwater or other
pathways, with only natural attenuation processes, such as adsorption, degradation,
precipitation, and dispersion as avenues for intrinsic remediation. Long-term
effectiveness of natural attenuation processes can be determined through
environmental monitoring.

The No Action response must be evaluated in terms of the exposure and risk to
human health and the environment This evaluation must include estimating the
baseline risk, present and expected, against which other responses can be compared.
The No Action response may be deemed appropriate for soil or groundwater
problems where natural environmental mechanisms are predicted to degrade or
immobilize contaminants of concern and result in concentrations acceptable by U.S.
EPA standards in a reasonable time period.

Camp Drener&McKee Inc. 4-5
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Limited Action

The Limited Action response encompasses a variety of technologies or procedures
that restrict site access or use (such as through fence installation, groundwater use, or
deed restrictions). In addition, this response may be selected for leachate where
restoration is prohibited due to hydrogeologic factors, contaminant-related factors,
and/or remediation system design limitations.

Containment Action

The Containment Action response involves little or no treatment, but focuses on
reducing the mobility of contaminants of concern and associated risk of direct
exposure, thereby protecting human health and the environment Containment
actions may include such technologies as covering (capping) or enclosing exposed or
buried waste deposits. It may also include controlling leachate migration through
construction of low-permeability subsurface physical containment walls (such as
slurry walls) or construction of hydraulic barriers (such as groundwater collection
wells or groundwater interception trenches).

Treatment Action

Treatment Action responses are designed to reduce the volume and/ or toxicity of
contaminants of concern. The treatment remedial response for leachate or soils allows
for in-situ (such as bioremediation or soil vapor extraction) or excavation and on-site
(such as groundwater extraction and treatment systems) technologies. These
technologies range from relatively simple, highly understood and widely applied
concepts to state-of-the-art innovative approaches with limited or nonexistent full-
scale applications. The universe of these potential technologies will be paired down
to a manageable number of candidate leachate options later in this section, prior to
assembly into potential groundwater remedial alternatives. Potential technologies for
VOCs in soil will be based on Presumptive Remedy guidance developed by US. EPA
(U.S. EPA, 1993). However, Presumptive Remedy guidance may not be applicable
for the removal of VOC "hot spots", nor fully address all areas of the Southeast
Rockford SCOU. Therefore, additional soil technologies will be assessed for the site, if
needed.

Disposal Action

The Disposal Action responses involve permanent removal of contaminated media to
an on-site or off-site location such as a landfill or Waste Water Treatment Plant
(WWTP). The landfill response prevents exposure to and reduces mobility of
contaminants, but does not reduce the volume or toxicity of the contaminants.
Treatment may be required as part of the disposal alternative.

Camp Dre-er&McKee Inc. 4-6
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4.2 Applicable General Response Actions and Remedial
Technologies

~" Based on the characteristics of the media of concern, COPCs, remedial action
> objectives, and the final Risk Assessment (CDM, 2000), applicable general response

actions have been developed. Table 4-2 lists these general response actions with the
corresponding media of concern (contaminated solids and leachate) and potential
exposure pathways.

4.2.1 Contaminated Soils
Figure 4-1 presents the initial screening of the remedial technologies for contaminated
soils.

No Action

The No Action response is required to be retained by the NCR This response will
result in leaving contaminated soils in-place and does not address the continued
release of contaminants, primarily via air or as leachate to groundwater, to the
environment from source areas nor does mis alternative address the direct contact
exposure pathway. The No Action response may be technically implementable where
fate and transport analysis shows mat degradation or retardation of contaminants will
not result in an unacceptable risk to humans or the environment.

The No Action response for contaminated soils allows for the continued release of
contaminants, primarily VOCs, to groundwater and surface water. The continued
release of contaminants from source areas as leachate could prolong the time required

-• for natural attenuation and increases the volume of contaminated leachate to be
collected and disposed of. In addition, site-wide groundwater will be further
degraded by shallow source area groundwater, thus lengthening the time to achieve
ARARs for site-wide groundwater via natural attenuation. This alternative is retained
for further consideration.

Limited Action

Similar to the No Action response, me Limited Action response generally allows for
the continued release of contaminants. This response also consists of implementing
site security measures, such as fencing and deed restrictions, to inhibit unauthorized
access and direct contact with contaminated soils.

The following technology types comprise Limited Action responses: access
restrictions and deed restrictions. The Limited Action response would be protective
of human health and the environment. This response is technically implementable
and is retained for further analysis.
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Table 4-2
Southeast Rockford SCOU

Rockford, Illinois
Focused Feasibility Study
General Response Actions

Modta

Contaminated Soils

-
Leacnate

Exposure Pathways

Dermal contact with
contaminated soils.
inhalation of vapors and
particulates

Ability to continue to teach
to groundwater or surface
water.

Ingestion of contaminated
groundwater and inhalation
of volatile chemicals from
contaminated toachate.

Leachate impacts to
surface water at discharge
locations.

General Response
Actions

No Action

Limited Action

Containment Action

Treatment Action

Disposal Action

No Action

Limited Action

Containment Action

Treatment Action

Disposal Action

Comments

Natural attenuation.

Control access to the site
(fencing, etc.) and/or
impose deed/use
restrictions.

InstaB a cap and/or vertical
barriers to prevent direct
contact with contaminated
soils, and to reduce the
potential for exposure to
vapois and particulates.
and to control groundwater
migration.

Treat (biological, thermal,
etc.) contaminated soils to
reduce the toxidty.

Disposal of contaminated
soils on-site or off-site to
reduce or eliminate the
potential for exposure.
Natural attenuation.

Impose use/deed
tmmttltMjmm' \t^^ l&tt«*htttArestrictions, vtx» leacnate
source removal via
extraction wels

Install vertical/horizontal
barriers or a gradient
control system (trenches
and/or extraction wells) to
limit migration of
coflununAflis.

Treat (biological or
Dhystealfchemteal)
contaminated groundwater
jo-stfu or aboveground (on-
or off-site) to reduce the
toxidty.

Discharge contaminated
groundwater to stormwater
drainage ditch or unnamed
creek, or RCRA facility for
off-site treatment and/or
disposal.
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Action

Horizontal
Barriers Capping

Descriptions
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Screening
Comments
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comparison
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Deeds for property m the area would Potentially applicable
include land use restrictions

Areas covered with low permeability
soils or synthetic membranes to reduce
infiltration

Degradation of organics using
microorganisms in an aeroOic
environment.

Degradation of Of games using
microorganisms in an anaerobic
environment.

Soil gas in the unsatu rated zone is
pumped out via an applied vacuum.

Excavated soils are washed and treated
with dechlonnalmg agents

Clean v.-a'sr ;s -usnec tr-rcugn ;rts
contaminated solids and absorbed
contaminants are transferred into the
water and flushed away
Excavated solids are contacted with a
water/chemical additive mixture to strip
absorbed contaminants Irom the solids.

Adsorption of contaminants onto activated
carbon by passing vapor through carbon
column

Organic compounds are volatilized by
heating (he solids using RF electrodes.

Combustion of contaminants in the
presence of oxygen

Process where heat is applied to solids
to drive off water and organic
contaminants
Process where heat is applied to
contaminated vapor at low temperature
using a catalyst

Contaminated solids destroyed in
incinerator or other process unit

Not applicable Direct contact
is not an exposure pathway for
VOCs

Potentially applicable

Potentially applicable

Potentially applicable

Not applicable lor BTEX
compounds and further treatment
may be required

Not applicable due to low
effectiveness of contaminant
removal

Not applicable Further treatment
of wash water will be required

Potentially applicable to address
vapors extracted from vacuum
extraction system

Not applicable due to high cost
and no additional benefits as
compared to thermal desorption
Not applicable since on-site
tncneraton is not allowed n Illinois

Potentially applicable above-
ground following excavation

i
Potentially applicable to address |
extracted vapor from vacuum !

extraction system i

Noi applicable due 10 ntgh coa.

Consolidation of con I am ma ted solids at Not applicable
an on-site landfill

Disposal off-site at a permitted landfill
with or without treatment

Not applicable due to Land
Disposal Restrictions

Not applicable for this media
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~* Containment Action
WH

The Containment Action response involves isolating areas of contaminated media
~~| through physical or hydraulic controls. Containment technology types include

horizontal barriers to intercept or block the downward vertical migration of
contaminated groundwater and leachate from contaminated solids. Horizontal
hydraulic barriers are created by reversing or neutralizing groundwater flow
gradients into the horizontally contained area.

Physical barriers such as caps can isolate material from direct contact (simple soil cap)
or also provide restrictions to stonnwater infiltration or surface water erosion. The
nature of the cap can vary in terms of areal extent, types of materials, design life,
complexity, maintenance requirements, and construction cost. Typical caps consist of
one or more of the following layers depending on the physical and chemical
constituents of the underlying contaminated soils: topsoil, common fill, low-
permeability clay, drainage layers, geomembranes, geotextiles, concrete mats, and
geocomposite liners. A cap would require periodic inspections for maintenance of
integrity. A capping system could provide an effective long-term barrier against
direct exposure of humans to soils. In addition, a capping system would significantly
reduce the infiltration of stonnwater, thus reducing the generation of leachate and the
subsequent migration of contaminants to groundwater. A capping system is
technically implementable for this site and would be effective in reducing direct
contact exposure for both SVOCs and VOCs. However, as discussed within Section
4.1.1, a remedial action to address SVOCs is not being considered at this time, and
direct contact with VOCs is not an exposure pathway of concern for any of the four
source areas. Therefore, capping has been eliminated from further consideration
within this FFS.

Treatment Action

The Treatment Action response involves reducing the toxicity, mobility, and volume
of contaminants in the media of concern. Specifically, treatment response options
include biological, physical/chemical and thermal processes.

It is noted that the Presumptive Remedy guidance considered soil vapor extraction,
thermal desorption, and incineration as appropriate to treat VOCs in soil. Therefore,
this discussion for the treatment response action focuses on these technologies.
However, it was deemed appropriate to also evaluate biological treatment,
physical/chemical treatment (in addition to soil vapor extraction) and off-site
treatment at this site.

Biotreatment Processes

Biological treatment processes use contaminant-utilizing microbes to destroy organic
hazardous constituents and form less toxic products. For optimal biodegradation,
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sufficient quantities of nutrients such as nitrogen and phosphorus must be available.
Other environmental conditions that affect bacterial growth include soil moisture
content, temperature, oxidation-reduction potential, pH, and salinity. In some cases,
modification of one or more of these conditions may be necessary to stimulate
microbial growth. This technology can be applied either in situ, where the bacteria
and nutrients are introduced into the waste material; by excavation and on-site land
treatment; or by excavation and bioreactor treatment. In each of these cases,
biodegradation may be enhanced by optimizing environmental conditions for
contaminant degrading microorganisms. A brief summary of each of the
biotreatment processes is provided below.

Enhanced In Situ Bioremediation

This process option involves treating the soils in place by injecting air and nutrients
into the subsurface. This option could also be implemented to address residual
contamination if air sparging with steam injection is employed in source areas. The
addition of heat and oxygen to the subsurface could result in favorable conditions for
in situ biodegradation to occur. In situ treatment technologies offer the advantage of
unobtrusive treatment, thereby resulting in minimal surface disturbances and
avoiding high excavation costs. Disadvantages may be long treatment times.
Enhanced in situ bioremediation would be a feasible treatment strategy for this site
due to the amenable geology /hydrology conditions and the nature of the target
compounds.

Biopiles

Biopiles are aboveground soil piles with controlled, environmental conditions that
enhance microbially-mediated reactions. This method of treatment is enhanced
beyond in situ bioremediation by allowing for more thorough control and
optimization of environmental factors that affect soil microorganisms (e.g., nutrient
levels, soil moisture, soil temperature, and soil permeability to air flow). The
advantages to biopile treatment are low to moderate capital cost, easy
implementation, low overhead and maintenance costs, and shorter treatment times
compared to land farming. The disadvantages associated with biopiles include
increased material handling. Biopiles would be a feasible treatment technology for
Area 7. For mis area, biopile treatment would be more advantageous than excavation
and on-site soil vapor extraction since biopile treatment would not require treatment
of contaminants in the vapor stream.

Bioslurry Treatment

A slurry-phase bioreactor is a remedial alternative mat can optimize environmental
conditions and promote bioavailability of the absorbed contaminants by increasing
microbe to contaminant contact. In slurry-phase bioremediation, excavated soils are
treated as an aqueous slurry within a large mobile bioreactor designed to enhance
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mass-transfer kinetics. This system creates the ideal environment for rapid aerobic
biodegradation by maintaining intimate mixing and microbial-contact with the
contaminants. Biological slurry systems can be aerobic or anaerobic. With aerobic
systems, air or pure oxygen is added to maintain proper dissolved oxygen levels for
the microorganisms. Anaerobic systems are normally closed reactors which operate
in the absence of oxygen. The advantages of this process are high contaminant/cell
interactions, shorter treatment times, and minimal space requirements. The
disadvantages primarily include high operational costs, increased material handling,
sludge disposal considerations, and dewatering requirements with the potential
necessity for secondary treatment of effluents. Due to the large volume of soils to be
treated, bioslurry treatment would not be a feasible treatment technology for this site.

A biodegradation pilot study could be completed prior to full-scale implementation to
evaluate the effectiveness of this biological treatment processes.

Physical/Chemical Treatment Processes

Four technologies were evaluated for the physical/ chemical treatment vacuum
extraction, soil flushing, and soil washing. These technologies generally transfer the
contaminants from the solid phase into the vapor or liquid phase. The vapor or liquid
waste stream is subsequently treated (e.g., carbon or catalytic oxidation for vapor) or
discharged to an appropriate facility.

Vacuum Extraction

Vacuum extraction is an in situ or aboveground treatment technique in which die soil
gas within the unsaturated zone is extracted out of the pore spaces via an applied
vacuum using one or more extraction well(s) or trench(es). Pressure gradients are
created in the vadose zone to induce convective air flow through the porous media.
As the contaminated gas is extracted from the ground, clean air from the surface is
drawn into the contaminated zone and the VOCs are transferred from the liquid or
solid matrix into the soil gas stream. Thus/ the volatile contaminants are removed
with the extracted air. Contaminant vapors may then be treated using catalytic
oxidation or carbon adsorption. The vacuum extraction process is most effective for
the volatile aromatic (BTEX) and chlorinated (TCE, TCA) compounds present at each
of the source areas.

Most of the contaminated soils present that require treatment are in the saturated
zone, therefore mis technology could be effectively implemented in combination with
air sparging or groundwater controls. Air sparging would transfer contaminants
from the saturated to the unsaturated zone, where they could be collected using
vacuum extraction. Therefore, vacuum extraction would be a feasible treatment
technology for this site, but only in concert with air sparging.
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Catalytic oxidation is used to treat vapor streams that do not have a high fuel value.
The presence of catalyst allows for thermal treatment of vapors at a significantly
lower temperature than systems that do not use a catalyst The result is lower
operational costs due to a lower amount of auxiliary fuel such as natural gas. The
catalyst is a precious metal formation (e.g., platinum or palladium). There is the
possibility that dioxins will be formed using catalytic oxidation, though at very low
levels. Dioxin sampling would be conducted during the operation of the catalytic
oxidation system.

Carbon adsorption is a common technology used to extract organic substances from
air via collection on the adsorbent's surface. Contaminated air is passed through one
or more vessels containing GAC. Contaminants sorb onto the surfaces of the
activated carbon grains. Thermally processing carbon creates small porous particles
with a large internal surface area. This processing activates the carbon. The activated
carbon attracts and adsorbs organic molecules as well as certain metal and inorganic
molecules. When the concentration of contaminants in the vapor exiting the vessels
exceeds a certain level, the carbon must be replaced. Given the elevated
concentrations of VOCs anticipated in the vapor, carbon adsorption would only be
feasible for Area 9/10. For Areas 4 and 7, carbon would be feasible only after
contaminant levels were reduced using catalytic oxidation for a period of up to six
months to one year.

Sort Flushing

Soil flushing involves drawing clean water through contaminated solids using
extraction/injection wells. The contaminants which are adsorbed to the solids are
transferred into the water and removed from the subsurface. Contaminated water
collected during this process would then require treatment This method is most
effective in removing compounds that exhibit high water solubility and low
adsorption on the solid matrix. Due to the low effectiveness of contaminant removal,
soil flushing would not be technically feasible for this site. Soil flushing is not
retained as a means of treatment of the contaminated soils at this site.

SoiJ Washing

Soil washing is a physical mixing process in which excavated solids are contacted
with water and chemical additives. The process promotes contaminant transport
from the solid to the liquid phase to produce a treated solid and wastewater, which
may require further treatment. The process removes contaminants via two
mechanisms: 1) dissolution of contaminants into the washwater, and 2) removal of
fine particulates (which often contain the majority of the adsorbed contaminants from
the solid matrix). The wastewater can be treated using sedimentation, filtration,
biological treatment, or carbon adsorption. Materials which contain large quantities
of clays, silts, and other fine particles will result in soiled carryover into the
washwater which would result in higher treatment costs. Various types of
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contaminants including metals can be treated using this technology. Washwater
additives such as acids, surfactants, or chelating agents may be required. It is likely
that all or most of the fine-grained contaminated soils would carry-over into the
washwater which would require further treatment. Soil washing is also an excavation
and on-site process. With contamination extending to considerable depth, excavation
of all soil is technically impractical. Therefore, soil washing is not retained for further
analysis.

Thermal technologies evaluated for the Treatment Action include incineration and
thermal desorption. Generally, thermal treatment technologies involve driving
organics out of solid material through heating.

Thermal Incineration

Thermal incineration involves the combustion of contaminant vapors in the presence
of oxygen. Complete destruction of the contaminants requires very high
temperatures, typically 1,000P to 1,400° F. Thermal incinerators may use an open
flame or a combustion chamber. Incinerators generally use either a rotary kiln,
circulating bed or infrared system. Most types of solid, liquid and gaseous organic
wastes, including contaminated soils can be treated using incineration technologies.
Wastes with a high heating value are especially favorable. The efficiency of treatment
for wastes with high inorganic salt and metal content is limited. Thermal incineration
would be effective for the treatment of "hot spot" soils at the source areas and is
retained for further consideration.

Thermal Desorption

Thermal desorption is a solids drying process whereby heat is applied to
contaminated solids at temperatures in the range of 300° to 1,000° F to drive off water
and organic contaminants, resulting in a clean dry solid matrix. Subsequent
treatment of the vaporized gases is accomplished via condensation, thermal oxidation
or carbon adsorption. This material drying equipment may consist of a directly or
indirectly fired rotary kiln, a hollow double auger system with a heat transfer fluid or
a fluidized bed dryer. Thermal desorption is most effective in removing compounds
that have a boiling point below 600° F such as PCBs, pentachlorophenols,
hydrocarbons, and VOCs. Water content of the feed material is a significant
parameter affecting the feasibility of this process. Moisture contents greater than 25
percent may be prohibitive. Solid characteristics such as small grain size, plasticity
limits (stickiness and flow properties) and high organic content may decrease process
feasibility. Additionally, the process separates the contaminants from the solid
matrix, thus the resulting gas stream may need further treatment.

The thermal desorption process is less costly than thermal incineration and may be
effective for the treatment of "hot spot" soils at the source areas. Therefore, thermal
desorption would have similar results as incineration; however, it would be less
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expensive and would be implemented on site. Thermal desorption is retained for
further analysis for the treatment of contaminated soils.

~~ Off-site Treatment
-ij

Off-site treatment allows materials or wastes from the source areas to be removed
~" completely from the site and treated at a full-scale fixed facility. Off-site treatment

requires excavation, waste analysis, consolidation, and off-site transportation of
__ source material. It entails identification of RCRA-permitted hazardous waste

treatment, storage, and disposal (TSD) facilities with the capability and capacity to
treat material removed from source areas. Off-site handling of source materials
would require permits for transportation and disposal. Due to the high costs of off-
site treatment and disposal, off-site treatment is not retained for further analysis.

Disposal Action

The disposal option includes those treatment technologies where contaminated soils
_ are contained on-site or disposed of off-site. This technology involves soil excavation
~ and transportation using standard equipment {e.g., rolloff or dump trucks). Several

criteria must be met to dispose of solids in a RCRA landfill. RCRA requires that
solids to be disposed of in landfills or surface impoundments cannot contain free
liquids as defined by the paint filter test. Another requirement is compliance with the
land disposal ban. The land disposal ban prohibits the land disposal of certain
hazardous wastes unless specified contaminant concentration limits are not exceeded.
Based on the origin and respective concentration of waste, the contaminates of
concern at the Rockford SCOU are F-listed waste (F-l through F-5). The
concentrations of these F-listed wastes at the site are above the land disposal ban
limits, and are therefore banned from landfilling.

The off-site landfill technology does not achieve a permanent remedy and, under the
CERCLA amendments, off-site transport without treatment is a least-favored
remedial action. Properly constructed and maintained landfills reduce the mobility of
contaminants, but require long-term management efforts. Landfilling of die
contaminated solids is technically implementable, however, since land disposal
requirements will not be met, mis technology is not retained for further detailed
analysis.

Summary

The following technologies were retained for the remediation of the contaminated
soils:

No Action
No Action
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Limited Action
Access Restrictions
Deed Restrictions

Containment Action
None

Treatment Action
Biological (VOCs)

enhanced in situ bioremediation
biopiles

Physical/Chemical (VOCs)
vacuum extraction

Thermal (VOCs)
thermal desorption

Disposal Action
None

4.2.2 Contaminated Leachate
Groundwater flow is generally confined to recognized aquifers at the site include the
unconsolidated aquifer, dolomite aquifer and sandstone aquifer. The unconsolidated
aquifer is more permeable than the dolomite or sandstone aquifers. Groundwater
flow directions can be independent depending on the depth of interest However,
contaminants in groundwater at this site are largely confined to the unconsolidated
aquifer. For this FFS, shallow groundwater located inside the GMZ source area is
defined as contaminated leachate. Therefore, technologies discussed in this section
will address only contaminated leachate in the unconsolidated aquifer.

Figure 4-2 presents the screening of the remedial technologies for the contaminated
leachate in the unconsolidated aquifer. The technology screening is summarized in
the following paragraphs:

No Action

The NCP Paragraph 300.430(e)(6) states that to the extent it is both possible and
appropriate, the No Action response action shall be developed as part of the
Feasibility Study. The No Action alternative allows contaminants to continue to
migrate via leachate contaminated and potentially contaminated surface water, with
only natural attenuation processes, such as adsorption, degradation, precipitation,
and dilution managing migration. Monitoring and deed restrictions are included as
part of the No Action remedial response.

Camp DrcMer&McKet Inc. 4-16
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The No Action response must identify or estimate the baseline risk, present and
expected, against which all other responses can be compared for their effectiveness.
This response may be selected for groundwater responses where natural
environmental mechanisms are predicted to degrade or immobilize the contamination
within a reasonable time period and will result in concentrations of constituents in
groundwater that pose an acceptable risk. The NCP requires that the No Action
response be retained in the evaluation.

Limited Action

Under the Limited Action remedial response, deed or use restrictions may be used to
reduce the potential for exposure. Monitoring and deed restrictions are the
technologies evaluated under the Limited Action response for the unconsolidated
aquifer. In addition, extraction wells are considered a part of the Limited Action
response to address source leachate. Limited Actions may be used during the
implementation of another remedial action and, where necessary, as a component of
the complete remedy.

The Limited Action response is retained for further screening.

Containment Action

The Containment response action for leachate involves the physical containment of
groundwater using vertical and horizontal barrier walls or the hydraulic containment
through the use of wells or trenches that create a reversal of groundwater flow
gradients into the source area.

Vertical Wall Barriers

Vertical barriers are constructed to contain and prevent the migration of leachate
originating from contaminated solids. Vertical barriers are typically used when:

• The vertical containment barrier can be extended to such depth beneath the
contamination mat it prevents migration of contamination beneath the barrier
(e.g., "hanging walT); or

• The overburden flow zone is underlain by a low permeability layer, such as
clay, till, or non-fractured bedrock, into which a barrier can be extended to cut
off the migration of groundwater (e.g., fully penetrating cut-off wall).

Containment of the contaminant plume can be achieved through plume encapsulation
by placing an impermeable slurry wall at the limits of die plume. In mis method, a
trench is excavated through a bentanite-water slurry. During excavation, the trench is
backfilled with a mixture of the excavated material and bentonite, or a cement-
bentonite mixture. This technique is an effective method of creating an impermeable
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barrier to prevent further migration of the contaminant plume and is probably the
most widely used containment technique. The slurry wall would have to extend over
the entire perimeter of the downgradient portions of the GMZ and be keyed into the
shale bedrock (approximately 40 feet to 130 feet across the site). Depth to bedrock is
greater than 60 feet at Source Areas 9/10 and 11. Installation of a slurry wall at
depths greater than 60 feet would be very costly. Therefore, slurry wail would only
be feasible at Areas 4 and 7. This approach can be implemented using standard
engineering techniques and methods. Slurry walls will be retained for further
analysis.

Wells and Trenches

Horizontal and vertical migration can also be addressed through the use of
interception trenches and extraction wells alone to create hydraulic controls.
Trenches and wells are installed within the area of concern and groundwater levels
are depressed to predetermined levels to create inward gradients of sufficient aerial
extent. The lower groundwater levels induce flows from the higher groundwater
levels outside of the contained area and back into the source area. This technique is
most effective in permeable homogeneous soils where preferential flow paths do not
exist. At the Southeast Rockford source areas, the overburden soils generally exhibit
lower to moderate permeability and the shallow water-bearing zone is moderately to
highly fractured bedrock. The presence of bedrock fractures in the intermediate zone
could cause local circumvention of the areas of influence for both die wells and
trenches if installed within the shallow water-bearing zone. However, the gradients
could be influenced beyond the depth of die trenches or wells depending on spacing
and pumping rates.

Therefore, gradient reversal through the use of pumping wells and trenches is
retained for detailed analysis. Interception trenches are generally used to collect
groundwater where soil permeabilities are too low for extraction wells to efficiently
remove contaminated groundwater within a reasonable time period or to permit
reasonable well spacing. The unconsolidated aquifer in Area 7 includes low
permeability zones, as well as higher permeability units comprised of sand and
gravel. Therefore, interception trenches are retained as a groundwater collection
response, but only for Source Area 7, as this situation does not exist at other source
areas.

Extraction wells installed to depth are the logical approach to groundwater recovery
at Source Areas 4, 7, 9/10 and 11. These extraction systems are retained for detailed
analysis.

Horizontal Barrier

Horizontal barriers can include physical grouting or hydraulic controls beneath the
groundwater of concern. Bottom seals can be installed through pressure grouting
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with micro fine cement to physically block vertical flow. However, this technology is
not usually effective in areas where depth to bedrock is greater than 50 feet (as
discussed for contaminated solids). Therefore, jet-grouted bottom seals are not
retained for detailed analysis.

Treatment Action

Treatment action includes reduction of toxicity, mobility and volume of groundwater
contamination through biological, physical/chemical and thermal processes.

Biological treatment methods use microbes to treat organic hazardous constituents.
Organic matter provides the carbon source necessary to sustain bacterial growth and
activity. The breakdown products of biodegradation are dependent on the organics
present and the environment. Under aerobic conditions, organic compounds are
ultimately mineralized to carbon dioxide and water. In an anaerobic environment,
the major breakdown products are methane, ammonia, and water. Aerobic
biodegradation is more commonly used in the treatment of hazardous waste leachate
streams.

In situ Bioremediation

In situ bioremediation involves the introduction of appropriate substrates and
additives to enhance the capability of microorganisms to degrade in place the
contaminants of concern. Substrates include primary food sources such as acetate or
methanol, and cometabolites such as methane. Additives include oxygen, either as air
or as dilute hydrogen peroxide (H2O2), to promote aerobic biodegradation, and,
potentially encourage bacterial cultures to augment the naturally occurring
organisms. In situ biodegradation requires installation of either horizontal or vertical
injection wells or trenches for addition of appropriate nutrients, electron
acceptors/ donors, and primary substrates that enhance growth of indigenous bacteria
capable of degrading chlorinated VOCs. Other factors that affect in situ
biodegradation are:

• pH (near neutral is optimal) and buffering capacity of the aquifer;

• Degree of saturation (particularly for treatment in the vadose zone);

• Hydraulic conductivity of the aquifer (for adequate delivery of injected
compounds);

• Temperature;

• Types and concentration of contaminants; and

• Distribution of contaminants.
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Limitations to in situ biodegradation arise from alteration of the subsurface
environment resulting in undesirable side effects such as:

• Precipitation of metallic oxides and hydroxides, particularly iron and
manganese;

• Plugging of the aquifer due to microbial growth; and

• Addition of substrates for microbial growth which are themselves detrimental
to water quality, such as nitrogen compounds and aromatics.

As discussed above, mere are several limitations associated with this technology.
Biological treatment processes are sensitive to pH, temperature, flow conditions, and
organic concentrations. Many chlorinated VOCs biodegrade at very slow rates. Even
if removed in a pretreatment process, these compounds can still be produced as
breakdown products from biodegradation of other compounds. The contaminants for
Source Areas 4 and 9/10 include very high levels of chlorinated VOCs, and therefore,
biological treatment would not be a feasible option. However, if air sparging is
implemented, the addition of oxygen (and heat if steam injection is employed) to the
subsurface could result in favorable conditions for in situ biodegradation to occur,
thus continuing to remediate residual contaminants that remain in the subsurface.
For Source Area 11, where the contaminants of concern are petroleum compounds,
biological treatment would be effective. For Source Area 7, a clay layer exists at most
areas at the depth of contamination and biological treatment would not be very
effective since clay would act as an impermeable barrier.

Biological treatment as a primary remediation is not retained for detailed analysis for
groundwater. However, in situ bioremediation as a polishing step for residual
contamination is a feasible treatment strategy that should be evaluated after
implementation of the remedial action.

Physical/Chemical Treatment Technologies

Presumptive Response Strategy and Excavation and On-site Treatment Technologies
for Contaminated Groundwater at CERCLA Sites Final Guidance document (US.
EPA19%) indicates mat detailed evaluation of treatment technologies for extracted
groundwater/leachate is not necessary. Based on the guidance, three
physical/chemical treatment technologies deemed to be most applicable for VOCs in
leachate were evaluated: ultraviolet (UV) oxidation; air stripping; and carbon
adsorption.

UV oxidation is an innovative technology implemented for the treatment of low level
VOCs found in groundwater. The technology employs the use of an oxidizing agent
along with UV light as a catalyst to convert organic chemicals into carbon dioxide and
water. Strong oxidizing agents that are commonly used include hydrogen peroxide,

Camp Dre-er&McKee Inc. 4-21



Final Focused Feasibility Study Report
Southeast Rockford Source Control Operable Unit

Revision No.1
Septembers, 2000

Section 4

chlorine gas, chlorine dioxide, sodium hypochlorite, ozone, and potassium
permanganate. The UV system typically includes the UV oxidation reactor chamber
(with UV lamps), a hydrogen peroxide system and a catalytic ozone decomposition
unit The benefits of this technology include on-site destruction with the potential for
little or no air emissions. UV oxidation is best applied to groundwater with organic
concentrations in the range of 0.1 to 10 ppm. The results of previous groundwater
sampling at the site indicate that UV oxidation would be effective for the reduction of
VOCs in leachate at the Southeast Rockford source areas.

Air stripping is a physical process commonly used to remove VOCs from
groundwater. The process involves the flow of contaminated water cascading down a
packed column while a countercurrent flow of air or steam is introduced at the
bottom of the column. Stripping towers are typically packed with material designed
to maximize surface area while minimizing pressure loss. The mechanism for action
is the mass transfer of solutes from the water into the gas phase through intimate
contact between gas and liquid. High suspended solids may cause channeling and
dogging of the packing material. Therefore, pretreatment may be required. Air
stripping is a technically implementable technology for VOC treatment, and is
retained for detailed screening.

Carbon adsorption is a common technology used to extract organic substances from
groundwater via collection on the adsorbent's surface. Adsorption is a physical
phenomenon whereby the molecular forces between the adsorbent and the solute(s)
are greater than those between the solvent and the solute(s). The solute will leave the
solution and be adsorbed onto the surface of the activated carbon. This will occur
until the activated carbon is saturated and becomes spent. Given the elevated
concentrations of VOCs anticipated in leachate at Areas 4,7, and 9/10, carbon
adsorption would only be feasible as a polishing step. Therefore, this technology is
not retained for detailed analysis.

Although, UV oxidation and air stripping are bom feasible technologies for
excavation and on-site treatment of VOCs in leachate at the site, this FFS assumed air
stripping would be the most cost effective technology and is retained for detailed
analysis.

Three in-situ treatment technologies were evaluated for the leachate: air sparging,
permeable treatment beds/ and reactive barrier walls. The advantage of in-situ
technologies is that collection and disposal of leachate after treatment is not necessary.

Air sparging has been demonstrated to be a successful and cost-effective remediation
technology for removing VOCs from saturated soils. This technology involves the
controlled application of air pressure to induce bubbling within the soils residually
saturated with VOCs. As the air passes through the contaminated soils, both
dissolved contaminants and contaminants which are absorbed to soils are transferred
into the vapor phase. The stripped contaminants are subsequently transported in the
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air phase to the vadose zone where the contaminants are either released to the
atmosphere or collected via a vacuum extraction system. Additionally, by
introducing oxygen into the saturated soils, the natural biodegradation processes may
be enhanced.

In order for air sparging to be considered for specific contaminants, contaminants
must have a dimensionless Henry's Law Constant above 0.01, a vapor pressure above
0.1 mm Hg, and a partition coefficient of less than 1,000 to be physically removed by
air sparging. Soils must have a hydraulic conductivity of greater man IE-05 cm/sec,
and continuous lenses of significantly different permeability cannot be present in the
saturated zone. Additionally, a saturated thickness of at least 5 feet must exist for
sparging to be effective. Based on contaminants of concern and subsurface
characteristics, air sparging would be amenable at the site and is therefore retained for
further screening.

Multi-Phase Extraction (MPE) can be generally defined as the applicable of a vacuum
to an extraction well, resulting in the extraction of a combination of the following
phases—non-aqueous phase liquids (N APLs), ground water and soil vapor. The
applied vacuum typically extracts soil vapors and enhances groundwater and NAPL
recovery. There are several configurations of MPE mat have been used, depending on
the phases of contaminant present (e.g., light versus dense NAPLs) and the
subsurface conditions. The extent of effective remediation of an MPE well is
dependent on the extent of groundwater drawdown that is achieved. The greater the
volume of soil that is dewatered, the greater the volume of soil that is remediated by
SVE that is induced during MPE. In addition, the greater drawdown, the greater the
groundwater and NAPL (if present) recovery rate. The subsurface conditions and
contaminants at the site make MPE applicable for remediating source soils. The target
soils are moderately permeable and the contaminants are all volatile thus providing
conditions that are favorable for removal of contaminants in the vapor phase during
MPE. Therefore, MPE is retained for further evaluation.

Permeable treatment beds are essentially excavated trenches placed perpendicular to
groundwater flow and filled with an appropriate material to treat the contaminated
groundwater as it flows into the trench. Some of the materials that may be used in the
treatment bed are limestone, activated carbon, and synthetic ion exchange resins or
catalysts. Materials, such as limestone, could remove dissolved metals through
precipitation. VOCs can be removed using activated carbon.

Potentially, numerous problems exist in using a permeable treatment bed. These
include: saturation of bed material; plugging of the bed with precipitates; and short
life of bedding materials. These problems would require frequent evaluation and/or
replacement of the bedding materials. Since leachate flow may elude the trenches,
and bed materials would have to be replaced too frequently, permeable treatment
beds are not retained for detailed screening.
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Reactive barrier walls involve construction of permanent or semi-permanent
replaceable units across the flow path of a contaminant plume. As the contaminated
groundwater moves passively through the treatment wall, the contaminants are
removed by physical chemical and/ or biological processes, including precipitation,
sorption, oxidation/reduction, fixation, or degradation. These mechanically simple
barriers may contain metal-based catalysts, chelating agents, nutrients, and oxygen.
Permeable reactive walls potentially can degrade or immobilize contaminants in situ
without any need to bring them up to the surface. They also do not require
continuous input of energy, because a natural gradient of groundwater flow is used to
carry contaminants through the reaction zone. Only periodic replacements or
rejuvenation of the reaction medium might be required after its capacity is exhausted
if it becomes clogged by precipitants and/or microorganisms.

Reactive barrier walls would be feasible for all source areas except Source Area 11
since the contaminants of concern at this source area, predominantly ETX, would be
more effectively treated using other technologies. Therefore, reactive barrier walls are
retained for detailed analysis for Source Areas 4,7, and 9/10.

Disposal Action

This response would involve discharging the collected groundwater on-site or off-site
following treatment, if necessary. On-site discharge is only applicable when the
alternative includes groundwater extraction, treatment, and discharge. This
technology would be used to discharge groundwater into either the on-site
groundwater system or an on-site surface water body. Impacts to the surface water
body or groundwater system would have to be evaluated to understand the impacts
of this discharge. Discharges to surface water may be monitored for compliance with
the National Pollution Discharge Elimination System (NPDES), MCLs, creek
background water quality, and ecological surface water quality requirements.
Discharges to the groundwater system would need to be in compliance with
applicable groundwater discharge standards. Discharge to groundwater would be
accomplished using a series of injection wells. Based on the large volume of treated
leachate to be disposed, discharge to an on-site groundwater system is not retained
for further analysis. On-site discharge to surface water is retained for further
screening.

Off-site discharge would involve removing contaminated groundwater completely
off-site to a Waste Water Treatment Plant (WWTP), Treatment Storage and Disposal
(TSD) facility, or surface water body. This entails the removal of groundwater,
possible pretreatment, and containerization for off-site transportation, including
possible pipeline construction. All necessary permits for off-site disposal, including
those for transportation will be required.

After treatment, collected groundwater could be transported from the Southeast
Rockford four source areas to an off-site surface water body. An appropriate off-site
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~^ surface water body would have to be selected for discharge. Impacts to the surface
- water would have to be evaluated. Off-site discharge to a surface water body is
_ retained for further screening.

-- Off-site discharge also allows groundwater to be completely removed from the site
and disposed at a WWTP or TSD. Groundwater may need to be pretreated to meet
the influent standards and the facility would need to have the required capacity
available.

~~ The Rock River WWTP is located adjacent to the site. Based on a telephone
conversation with the WWTP, the facility indicated mat they could not accept
contaminated leachate from the SCOU. Therefore, discharge to a WWTP is not
retained for further analysis at this time.

Due to the excessive volumes of Southeast Rockford source area, leachate that would
require treatment (up to 3,200 gpm), it would be difficult to find a TSD facility with
the required capacity. Therefore, discharge to a TSD facility is not retained for further
analysis.

Summary

The following technologies were retained for the remediation of leachate at the
Southeast Rockford SCOU:

No Action
Deed/ Use Restrictions
Natural Attenuation

Limited Action
Deed/Use Restrictions
Vertical Barrier

extraction wells

Containment Action
Vertical Barrier

extraction wells
interception trenches
slurry wall

Treatment Action
_ Physical/Chemical Treatment (air stripping)
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In situ Treatment
Air Sparging
Reactive Barrier Wall
Multi-Phase Extraction

Disposal Action
Off-Site Discharge

surface water
On-Site Discharge

surface water
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Section 5
Development and Preliminary Screening of
Remedial Alternatives
5.1 Development of Alternatives
This section describes die rationale for the combination of media-specific process
options into comprehensive remedial alternatives. An appropriate range of
alternatives was developed based on the initial screening of technologies, the
potential for contaminants to impact the environment, and specific criteria for the
source areas at the SCOU.

VS. EPA has developed presumptive remedy directives from past experience with
the objective of streamlining site investigations and facilitating the selection of
remedial actions. The directive on presumptive remedies for soils contaminated by
VOCs is appropriate for addressing the types of contaminants found in the source
areas at the Southeast Rockford site. The source area presumptive remedies
considered implementable for this site include soil vapor extraction and thermal
desorption. Excavation and on-site bioremediation has also been considered in Area 7
as an alternative to thermal desorption of excavated material. For this source area,
excavation and on-site bioremediation would require a longer timeframe than soil
vapor extraction to achieve ARARs. However, excavation and on-site bioremediation
would be more advantageous than excavation and on-site soil vapor extraction since
bioremediation would not require treatment of contaminants in the vapor stream.
Since presumptive remedies have been identified that are feasible, the technology
identification and screening steps are not necessary. Presumptive soil remedies have
been assembled into remedial alternatives that will be evaluated in the detailed
analysis in Section 7. These alternatives are presented on Figures 5-1 through 5-4 for
Source Areas 4,7,9/10, and 11, respectively.

Therefore, preliminary screening will be performed on leachate remedial alternatives
only as presented herein.

5.1.1 Leachate Source Control
To assemble alternatives, general response actions were combined to form complete
remedial responses for the media of concern in each source area. The detailed
remedial approach considered the specific extent, depth, and mobility of
contaminants as well as site-specific area constraints and hydrogeology for the
individual source area. Leachate source control shall address residual contamination
not addressed by soil remediation alternatives (other man No Action).
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Section 5
Development and Preliminary Screening of
Remedial Alternatives
5.1 Development of Alternatives
This section describes the rationale for the combination of media-specific process
options into comprehensive remedial alternatives. An appropriate range of
alternatives was developed based on the initial screening of technologies, the
potential for contaminants to impact the environment, and specific criteria for the
source areas at the SCOU.

U.S. EPA has developed presumptive remedy directives from past experience with
the objective of streamlining site investigations and facilitating the selection of
remedial actions. The directive on presumptive remedies for soils contaminated by
VOCs is appropriate for addressing the types of contaminants found in the source
areas at the Southeast Rockford site. The source area presumptive remedies
considered implementable for this site include soil vapor extraction and thermal
desorption. Excavation and on-site bioremediation has also been considered in Area 7
as an alternative to thermal desorption of excavated material. For this source area,
excavation and on-site bioremediation would require a longer timeframe than soil
vapor extraction to achieve ARARs. However, excavation and on-site bioremediation
would be more advantageous than excavation and on-site soil vapor extraction since
bioremediation would not require treatment of contaminants in the vapor stream.
Since presumptive remedies have been identified that are feasible, the technology
identification and screening steps are not necessary. Presumptive soil remedies have
been assembled into remedial alternatives that will be evaluated in the detailed
analysis in Section 7. These alternatives are presented on Figures 5-1 through 5-4 for
Source Areas 4,7,9/10, and 11, respectively.

Therefore, preliminary screening will be performed on leachate remedial alternatives
only as presented herein.

5.1.1 Leachate Source Control
To assemble alternatives, general response actions were combined to form complete
remedial responses for the media of concern in each source area. The detailed
remedial approach considered the specific extent, depth, and mobility of
contaminants as well as site-specific area constraints and hydrogeology for the
individual source area. Leachate source control shall address residual contamination
not addressed by soil remediation alternatives (other than No Action).
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Section 5
Development and Preliminary Screening of
Remedial Alternatives
5.1 Development of Alternatives
This section describes the rationale for the combination of media-specific process
options into comprehensive remedial alternatives. An appropriate range of
alternatives was developed based on the initial screening of technologies, the
potential for contaminants to impact the environment, and specific criteria for the
source areas at the SCOU.

U.S. EPA has developed presumptive remedy directives from past experience with
the objective of streamlining site investigations and facilitating the selection of
remedial actions. The directive on presumptive remedies for soils contaminated by
VOCs is appropriate for addressing the types of contaminants found in the source
areas at the Southeast Rockford site. The source area presumptive remedies
considered implementable for this site include soil vapor extraction and thermal
desorption. Excavation and on-site bioremediation has also been considered in Area 7
as an alternative to thermal desorption of excavated material. For this source area,
excavation and on-site bioremediation would require a longer timeframe than soil
vapor extraction to achieve ARARs. However, excavation and on-site bioremediation
would be more advantageous than excavation and on-site soil vapor extraction since
bioremediation would not require treatment of contaminants in the vapor stream.
Since presumptive remedies have been identified that are feasible, the technology
identification and screening steps are not necessary. Presumptive soil remedies have
been assembled into remedial alternatives that will be evaluated in the detailed
analysis in Section 7. These alternatives are presented on Figures 5-1 through 5-4 for
Source Areas 4, 7,9/10, and 11, respectively.

Therefore, preliminary screening will be performed on leachate remedial alternatives
only as presented herein.

5.1.1 Leachate Source Control
To assemble alternatives, general response actions were combined to form complete
remedial responses for the media of concern in each source area. The detailed
remedial approach considered the specific extent, depth, and mobility of
contaminants as well as site-specific area constraints and hydrogeology for the
individual source area. Leachate source control shall address residual contamination
not addressed by soil remediation alternatives (other than No Action).
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General Remedial Process Media
Specific

Alternatives
Source Control

Alternatives

No Action No Action 4A ft-
scs-

4A
No

Action

Limited Action Access/Use
Restrictions

scs-
4B

Limited
Action

• Deed restrictions on
property use

Deed Restrictions 48,4C,
scs-
4C

• Install vapor extraction
wells and piping

• Install vacuum extraction
treatment unit

• Deed restrictions on
property use

Q
SCS-
4D

• Excavate contaminated
soil

• Treat soil in thermal
description unit

1 Backfill and compact
treated soil

• Deed restrictions on
property use under the
building

Physical/Chemical
Treatment

Vacuum Extraction
(with or without air

sparging)

4C

Thermal
Treatment

Thermal
Desorption 4D r

Not applicable for this source area.

SOUTHEAST ROCKFORD SOURCE
CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

Figure 5-1
Development of Contaminated Soil Source

Control Alternatives for Area 4
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Figure 5-2
Development of Contaminated Soil Source

Control Alternatives for Area 7
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SOUTHEAST ROCKFORD SOURCE
CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

Figure 5-3
Development of Contaminated Soil Source

Control Alternatives for Area 9/10
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Leachate source control includes contaminated leachate in the shallow water-bearing
zone. Leachate is assumed to be contamination originated from the soil source areas
that could or has migrated to the unconsolidated acquif er within the designated GMZ
for each source area. Contaminated source leachate is defined for this FFS hereafter as
shallow groundwater located inside the GMZ source area. The groundwater located
outside the GMZ of the source areas was evaluated as part of management of
migration of sitewide groundwater, and is not addressed as part of this FFS.

The leachate source control alternatives were formulated to address the remediation
for each source area. Leachate source control alternatives were developed for the
following areas:

• Source Area 4;

• Source Area 7 and;

• Source Area 9/10

As noted in the fate and transport analysis, Source Area 11 does not appear to require
leachate source control based on the modeling results which indicate ARARs are
attained at the GMZ boundary (see Section 6).

5.2 Screening of Alternatives
5.2.1 Methods of Evaluation
The screening of alternatives was performed in three steps. First, the potentially
applicable technologies from Section 4 were reviewed for application to the specific
source area. Second, the technologies were assembled into alternatives that
completely addressed the source area and were further refined to be site-specific.
Third, the alternatives were generally evaluated to determine their overall
effectiveness, implementability, and cost. A decision was then made based on an
evaluation of whether the alternative should be retained for further evaluation in the
Detailed Analysis of Alternatives in Section 7. Alternatives with the most favorable
composite evaluation of all three of the screening criteria were retained for further
consideration.

As required by the NCP, the No Action alternative will be retained for detailed
analysis to serve as a basis for relative comparison with other alternatives. At the
direction of IEPA, the No Action alternative will include leachate monitoring and
institutional controls.

Defined alternatives were evaluated against the short-term and long-term aspects of
three broad criteria: effectiveness, implementability, and cost. Each of these criteria is
defined as follows:
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Effectiveness

A key component of the screening evaluation is the effectiveness of each alternative in
protecting human health and the environment. Each alternative was evaluated
relative to the degree of protection it will provide and the potential reduction in
toxicity, mobility, and/or volume of contaminated media it will achieve. Both short-
and long-term components of protectiveness were evaluated: short-term refers to
changes which occur during the construction and implementation period; long-term
refers to changes in one or more characteristics of the hazardous substances of
contaminated media caused by treatment or other means.

Implementability

Implementability is a measure of both the technical and administrative feasibility of
constructing, operating, and maintaining a remedial action alternative.

Administrative feasibility refers to the availability of treatment, storage, and disposal
services and capacity, permitting considerations, and the requirements for (and
availability of) specific equipment and technical specialists. Technical feasibility
refers to the ability to construct, reliably operate, and meet technology-specific
regulations for process options until a remedial action is complete; it also includes
maintaining, replacing, and monitoring technical components of this alternative, if
required, after the remedial action is completed.

The objective of developing cost estimates during screening of alternatives is to make
comparisons between alternatives with relative accuracy. These costs are for
screening purposes only, and are qualitative in nature. The basis for screening cost
estimates included cost curves, generic unit costs, vendor information, conventional
cost-estimating guides, and prior similar cost estimates, modified as needed by
specific site characteristics. It includes consideration of capital construction, periodic
replacement, and operation and maintenance costs. It should be noted mat for the
purpose of this cost analysis the level of detail will only permit the alternatives to be
given a relative ranking of high, medium, or low for overall cost A more detailed
cost analysis of the retained alternatives will be performed in Section 7.

5.2.2 Source Control Alternatives for Leachate in Source Area 4
Based on the results of previous groundwater sampling conducted at the site,
elevated levels of 1,1,1-TCA have been discovered in groundwater monitoring wells
located downgradient from the former Swebco facility. Groundwater contaminant
levels near the site present an unacceptable risk to public heal* and the environment
Prior site investigations revealed that the impacts identified in downgradient
groundwater monitoring wells were a result of elevated VOC impacted soils located
beneath the former Swebco facility parking lot. Based on the fate and transport
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analysis (see Section 6), the contaminated soils are leaching elevated levels of
contaminants into the groundwater. This leachate is potentially degrading
groundwater quality in the source area and downgradient areas.

Figure 5-5 presents the development of leachate source control alternatives for Source
Area 4. As shown on Figure 5-5, a number of potential technologies were eliminated
from development of alternatives for leachate management for site-specific reasons.
Vertical barriers consisting of slurry walls and interception trenches were eliminated
from further consideration during the initial leachate management screening. Slurry
walls were removed because the leachate source area is confined to a small source
area and containment would be better addressed by a limited number of extraction
wells. The interception trenches were eliminated because the vertical extent of
leachate contamination is at depths greater then 30 feet and therefore, the source area
leachate would also be better addressed by extraction wells.

The reinjection of treated leachate to groundwater and discharge to the Rock River
Water Reclamation District (RRWRD)(local WWTF) scenarios were both eliminated.
The site characteristics indicate that reinjection of treated leachate on-site is not
feasible. The calculated rate of potential reinjection of treated leachate is much larger
than the potential recharge allowance for Area 4. Additionally, the RRWRD
wastewater treatment plant is unable to accept waste water from remediation
projects. Currently, the RRWRD WWTP is at or near flow capacity. The RRWRD has
issued a local ordinance limiting the quantity of environmental remediation
wastewater being accepted. If no other feasible option exists for leachate disposal, a
formal appeal may be made to the RRWRD to accept leachate. Therefore, the only
viable option available is discharge to an on-site local surface water, (a stormwater
drainage ditch) located 200 feet northwest of the source area. In order to accomplish
discharge on-site, the treated leachate would be required to meet fresh water criteria,
a permitted NPDES discharge quality, MCLs, or TACO groundwater remediation
objectives.

The following source control alternatives were developed for Source Area 4:

SCL-4A: No Action/Leachate Monitoring/Restrictions on Groundwater Usage,
Natural Attenuation

This alternative would consist of no action with leachate monitoring, deed restrictions
on groundwater usage and natural attenuation of leachate for Area 4. Currently, no
groundwater wells (potable or nonpotable) exist within the GMZ of Area 4.
Furthermore, it is assumed that the prohibition on the installation of potable water
wells will be enforced and groundwater usage within the GMZ would be restricted.
This alternative will require the installation of four monitoring wells to a depth of 35
feet and implementation of a groundwater and leachate monitoring program. As part
of the monitoring program, six monitoring wells (2 existing, 4 new) will be sampled at
predetermined locations in the vicinity of Area 4. The groundwater and leachate
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would be monitored at predetermined intervals for 30 years (per RCRA post-closure
groundwater monitoring requirements).

Effectiveness

For this alternative, assuming no soil source controls, leachate would continue to be
generated from the VOC hot spot areas and leach contaminants into the groundwater.
The No Action alternative results in a low long-term effectiveness for these reasons.
There would be no short-term implementation risks, however, because no remedial
activities would occur. The toxicity, mobility, and volume of leachate in the
groundwater would not be reduced with this alternative except through natural
attenuation mechanisms. Based on the results of the fate and transport analyses, the
predicated time to attain ARARs for this alternative is 60 to 70 years (see Section 6).

Implementability

Two monitoring wells would be installed in the vicinity of the source area and two
would be installed downgradient. However, no remedial activities would occur.
There would likely be regulatory opposition to this source control alternative because
the continued migration of contaminants would impact surrounding areas; potential
impacts to human health and the environment would not be addressed except
through natural attenuation mechanisms, which would require up to 70 years to
achieve ARARs at the boundary of the GMZ.

Cost

The cost would be low with this No Action alternative.

As required by the NCP, this alternative is retained for detailed analysis to serve as a
basis for relative comparison with other alternatives.

SCL-4B: Limited Action/Leachate Monitoring/Leachate Collection and
Treatment by Air Stripping Unii/Off-site Surface Water
Discharge/Groundwater Use Restrictions

The Limited Action alternative would include installation of a leachate containment
system, monitoring of the source area leachate and groundwater, and implementation
of groundwater use restrictions. The groundwater and leachate would be monitored
in the same manner as stated for Alternative SCL-4A.

As part of the leachate containment system, six leachate extraction wells, piping,
controls and an air stripping unit would be installed. The source area leachate would
be collected by extraction wells to be installed in the former Swebco facility parking
lot. The leachate would be extracted from the extraction wells by submersible pumps
and directed to an air stripping unit at a rate of approximately 20 gpm. The collected
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~~ leachate would be treated by the air stripping unit to acceptable levels. The treated
effluent would be discharged on-site to a stormwater ditch located approximately 200
feet north of the source. The effluent would be monitored periodically to confirm that
the leachate was treated to acceptable levels.

jj
Effectiveness

This alternative would be slightly more effective in achieving ARARs at the GMZ
boundary than the No Action alternative, again assuming no soil source controls as
the basis of comparison. This alternative is reasonably effective for controlling
ground water migration through the water-bearing zone via containment/ collection/
treatment along with groundwater use restrictions, and also reducing the mobility
and volume of contaminated groundwater over time. The alternative would restrict
groundwater use within the GMZ with long-term effectiveness based on the
enforcement of the groundwater use restrictions.

Short-term exposure during implementation would be moderate since minimal
contact with leachate would be involved during the installation of the leachate
containment system. The long-term exposure would be low, since the majority of the
leachate containment system (wells, pumps, and piping) will be enclosed and located
in the shallow subsurface.

Implementability

Groundwater and leachate monitoring would be easy to implement. Long-term
monitoring of environmental media is a common task that would not require
specialized equipment and/or personnel; Also, the leachate containment system

" installation, including extraction wells, piping, electrical connections, and air
stripping unit are common and easily implementable. An issue may be the long-term
maintenance of the extraction well pumps and the air stripping unit Groundwater
use restrictions for the source area would not be difficult to implement but would
need enforcement for an extended period of time. This alternative would require up
to 45 years to achieve ARARs at the boundary of the GMZ.

Cost

The cost of this alternative would be low/ moderate.

The Limited Action alternative is retained for detailed analysis because it would be
able to meet threshold criteria (i.e., overall protection of human health and the
environment and compliance with ARARs). Also, this alternative allows for risk
protection through groundwater use restrictions and leachate source area
remediation.
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~" SCL-4C: Air Sparging along GMZ Boundary/Leacha te Monitoring/
*g Groundwater Use Restrictions

~" Alternative SCL-4C includes the installation of air injection wells and an air sparging
M unit The injection wells would be installed downgradient along the northwestern

boundary of the GMZ and screened in the saturated zone. Air would be injected into
~~ the subsurface to volatize the contaminant vapors to the vadose zone where they
.-. would be removed by vacuum extraction. The vacuum extraction system should be

in operation prior to start-up of the sparging wells.

Similar to the previous alternatives, this alternative would also require the installation
of leachate and groundwater monitoring wells and implementation of a monitoring

~ program. Groundwater restrictions should also be enforced.

Effectiveness

The air sparging system would be able to achieve ARARs at the GMZ boundary in
less time then Limited or No Action. Based on the results of the fate and transport
analyses, up to 15 to 25 years to achieve ARARs could be required, based on the
assumption of no soil source control. Typically, air sparging systems are able to
achieve removal efficiencies of up to 90% in VOC contaminated groundwater. It is
likely, however, that the removal efficiency will be lower due to the presence of
NAPL. This alternative would be able to reduce contaminant volume and mobility by
treating the leachate within the GMZ. Additionally, the air sparging alternative (with
soil vapor extraction) for leachate could be integrated with the soil vapor extraction
alternative for soil, if selected.

~ Implementability

Groundwater and leachate monitoring wells would easily be implementable. Long-
term monitoring of environmental media is a common task that would not require
specialized equipment and/or personnel. Furthermore, the air sparging system,
including injection wells, piping, and electrical connections are easily implementable.

~ However, the costs for steam generation and the operation of a steam plant can be
- extensive and there would be regular operation and maintenance requirements for the

air sparging system including pumps, blowers, and electrical and pneumatic
connections. Groundwater use restrictions for the source area would not be difficult

— to implement but would need enforcement for an extended period of time.

The cost for this alternative would be moderate.

The alternative SCL-4C is retained for detailed analysis because it meets the threshold
criteria (i.e., overall protection of human health and the environment and compliance
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with ARARs) and the time required to achieve ARARs is reasonable. Also, this
alternative allows for risk protection through groundwater use restrictions and source
area leachate remediation.

SCL-4D: Reactive Barrier Wall/Leachate Monitoring/Groundwater Use
Restrictions

Alternative SCL-4D would indude the installation of a 300-foot reactive barrier wall
to an average depth of 60 feet below ground surface downgradient of the source area
(on the northwestern boundary of the GMZ). The reactive barrier wall would have a
thickness of 2 feet, comprised of a permeable reactive iron media and positioned such
that it is able to treat the corresponding leachate plume. As the contaminated leachate
moves passively through the treatment wall, the contaminants are removed by
sorption onto the iron media. During reactive wall construction, two jetting wells
would be installed within the iron media. These jetting wells would allow for
rejuvenating the iron media by flushing out solids or biological growth which could
foul or clog the reactive wall. Prior to reactive wall design and construction, batch
testing would be necessary to evaluate the dimensions of the required in-situ
treatment zone, the effects of the process on the inorganic chemistry of the
groundwater (in particular the potential for mineral precipitation), and the
geotechnical and hydraulic conditions.

Also, included in this alternative is the installation of six additional monitoring wells
and implementation of a leachate and groundwater monitoring program.
Groundwater and leachate would be monitored similar to the previous alternatives,
and groundwater use restrictions would be enforced.

Effectiveness

This alternative would be the most effective in treating the leachate plume located in
Area 4 such mat the ARARs would be attained at the GMZ boundary in less than 1
year as long as the subsurface hydraulics do not change significantly (see Section 6).
Based on CDM's experience, the reactive barrier wall is an effective means in treating
and controlling waste streams with halogenated organic chemicals. This alternative
would reduce contaminant volume, concentration and mobility. Historically, reactive
barrier walls have been able to achieve removal efficiencies of up to 99.9%. The end
products of the process are completely dehalogenated and non-toxic compounds.

Implementability

Alternative SCL-4D would be implementable. The site characteristics and geology are
amenable to the utilization of the reactive barrier wall technology though the
technology to excavate walls to 60 feet are costly. In addition, there are serious
geotechnical issues associated with constructing the reactive walls adjacent to existing
structures as well as relocating utilities to construct a trench across Marshall Street. In
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addition, there is limited constructor/ staging access. Due to the leachate contaminant
characteristics, ARARs can be effectively achieved in-situ using Alternative SCL-4D
which would not require special discharge requirements or permitting. However, this
alternative would require specialized equipment for reactive barrier wall installation.
This alternative would require annual operation and maintenance. The reactive iron
media can become fouled, clogged, or unreactive over time. The jetting wells
installed within the iron media of the wall would be used to flush out any participate
matter or biological growth that might effect the reactive wall performance.

Cost

The relative cost of this alternative would be high to very high. Although the initial
capital costs associated with reactive wall construction and installation is high
compared to the previous alternatives, the O&M costs associated with Alternative
SCL-4D are lower then Alternative SCL-4C.

The Alternative SCL-4D is retained for detailed analysis because it meets threshold
criteria (i.e., overall protection of human health and the environment and compliance
with ARARs) and the times for achieving ARARs are reasonable. Also, this
alternative allows for risk protection through groundwater use restrictions and source
area leachate containment and remediation.

SCL-4E: Air Sparging along GMZ Boundary and Source Area/Leachate
Monitoring/Groundwater Use Restrictions

Alternative SCL-4E includes the installation of source area and GMZ boundary air
injection wells and an air sparging unit The injection wells would be installed
downgradient along the northwestern boundary of the GMZ and within the source
area. Air would be injected into the subsurface to volatize the contaminant vapors to
the vadose zone where they would be removed by vacuum extraction. The vacuum
extraction system should be in operation prior to start-up of the sparging wells.

Similar to the previous alternatives, this alternative would also require the installation
of leachate and groundwater monitoring wells and implementation of a monitoring
program. Groundwater restrictions should also be enforced.

Effectiveness

Based on the results of the Fate and Transport Analyses (Section 6), the air sparging
system would achieve ARARs in up to 20 years at the GMZ boundary. Typically, air
sparging systems are able to achieve removal efficiencies of up to 90% in VOC
contaminated groundwater. Although the removal efficiency will be lower due to the
presence of NAPL* this alternative is a more aggressive treatment option compared to
die other alternatives. This alternative would be able to reduce contaminant volume
and mobility by treating the leachate within the source area and downgradient of the
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~" source at the GMZ. Additionally, the air sparging alternative for leachate would be
«* able to work efficiently with the SVE alternative for soil.

Implementability
_4

Groundwater and leachate monitoring wells would be implementable. Long-term
monitoring of environmental media is a common task that would not require
specialized equipment and/ or personnel. Furthermore, the air sparging system,
including injection wells, piping, and electrical connections are implementable,
however, the implementability of generating steam maybe difficult. There would be
regular operation and maintenance requirements for the air sparging system
including pumps, blowers, steam generation and electrical and pneumatic
connections. Groundwater use restrictions for the source area would not be difficult
to implement but would need enforcement.

The cost for mis alternative would be moderate.

The alternative SCL-4E is retained for detailed analysis because it meets threshold
criteria (i.e., overall protection of human health and the environment and compliance
with ARARs) and the times for achieving ARARs are reasonable. Also, this
alternative allows for risk protection through source area leachate remediation.

5.2.3 Source Control Alternatives for Leachate in Source Area 7
This section presents a description and evaluation of leachate source control
alternatives for Source Area 7. Figure 5-6 presents the development of the source
control alternatives for mis area.

Previous investigations conducted by CDM and the Risk Assessment indicate that the
subsurface contains VOC contaminated soil which is contributing unacceptable levels
of contaminants to groundwater downgradient of the source area. Based on the
subsurface conditions at Source Area 7, a number of potential technologies were
eliminated from the development of alternatives. Vertical and horizontal barriers
consisting of slurry walls, interceptor trenches, surface caps and trenches were
eliminated from further consideration for containment of the leachate. Also, off-site
surface water discharge was eliminated, since an on-site surface water discharge point
is available (unnamed creek to the north of Area 7).

The reinfection of treated leachate to groundwater and discharge to the Rock River
Water Reclamation District (RRWRD) (local WWTP) scenarios were bom eliminated.
The site characteristics indicate mat reinjection of treated leachate on-site is not
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"~* feasible. The calculated rate of potential reinjection of treated leachate is much larger
«» than the potential recharge allowance for Area 7. Currently, the RRWRD WWTP is at

or near flow capacity. The RRWRD has issued a local ordinance limiting the quantity
of environmental remediation wastewater being accepted. If no other feasible option
exists for leachate disposal, a formal appeal may be made to the RRWRD to accept
leachate. Therefore, the only viable option available is discharge to on-site local
surface water (unnamed creek) located 450 feet north of the source area. In order to
accomplish discharge on-site, the treated leachate would be required to meet fresh

_ water criteria, a permitted NPDES discharge quality, MCLs, or TACO groundwater
remediation objectives.

SCL-7A: No Action/Leachate Monitoring/Groundwater Use Restrictions/
Natural Attenuation

This alternative would consist of no action with leachate monitoring, deed restrictions
on groundwater usage and natural attenuation of leachate within Area 7. It is
assumed that the prohibition on the installation of potable water wells shall be
enforced and groundwater usage within the GMZ would be restricted. This
alternative will require the installation of five monitoring wells and implementation
of groundwater and leachate monitoring programs. As part of the monitoring
program, nine monitoring wells (4 existing and 5 new) would be sampled at
predetermined locations in and around Area 7.

Effectiveness

For this alternative and assuming no soil source controls, leachate would continue to
be generated from the VOC hot spot areas located in the valley and playground areas
and leach contaminants into the groundwater. Due to the shallow depth of
contamination, humans and biota could have potential direct contact with the
contaminated leachate. The No Action alternative results in a low long-term
effectiveness for these reasons. There would be no short-term implementation risks,
however, because no remedial activities would occur. The toxicity, mobility, and
volume of leachate in the groundwater would not be reduced with this alternative
except through natural attenuation mechanisms. Based on the results of the fate and
transport analyses, the predicted time to achieve ARARs is 80 to 90 years (see Section
6).

Implementability

Five monitoring wells in and around the source area would be installed. However, no
remedial activities would occur. There would likely be regulatory opposition to this
source control alternative because the continued migration of contaminants would
impact surrounding areas; potential impacts to human health and the environment
would not be addressed except through natural attenuation mechanisms.
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Cost

The cost would be low with the No Action alternative.

As required by the NCP, this alternative is retained for detailed analysis to serve as a
basis for relative comparison with other alternatives.

SCL-7B: Multi-Phase Extraction/Collect Leachate and Treat by Air Stripping
Unit/Discharge to On-site Surface Water/Groundwater Use
Restrictions

Alternative SCL-7B would include the installation of a multi-phase extraction (MPE)
system to be implemented in the source and a leachate containment system to be
implemented along the downgradient side of the GMZ. This alternative would also
include monitoring of the source area leachate and groundwater, and implementation
of groundwater use restrictions. The prohibition on the installation of potable water
wells shall be enforced and groundwater usage within the GMZ would be restricted.
The groundwater and leachate would be monitored similar to alternative SCL-7A and
would occur at predetermined locations in and around Area 7.

This alternative would require the installation of a leachate containment system
consisting of eight leachate extraction wells, a central pump station, an air stripping
unit, piping, and controls. The source area leachate will be collected via the leachate
extraction wells to be located northwest of the park play ground area. The leachate
would be collected in the extraction wells and pumped to the air stripping unit at a
rate of 10 gpm. The collected leachate would be treated in the air stripping unit and
the associated treated effluent would be discharged on-site to the unnamed creek
located approximately 450 feet north of the source. Prior to discharging to the creek,
the treated effluent would be monitored periodically to confirm that it meets
discharge criteria.

This alternative would include the installation of 10 MPE wells in die source to a
depth of approximately 25 feet and piped underground to a central vacuum
pump/vapor treatment system enclosure. The enclosure would also include an
air/water separation system, with die water pumped to die leachate containment
system air stripper.

Effectiveness

Based on me results of me Fate and Transport Analyses, tiiis alternative would
require up to 40 years to achieve ARARs at the GMZ boundary (see Section 6). This
alternative would be effective for controlling groundwater migration through the
water-bearing zone via containment/collection and groundwater use restrictions, and
also reducing the mobility and volume of contaminated groundwater over time. This
alternative would be able to treat die leachate source resulting in a reduction in
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groundwater contamination and migration. However, the alternative would also
restrict groundwater use within the GMZ, with long-term effectiveness based on the
enforcement of the groundwater use restrictions.

Short-term exposure during implementation would be moderate since minimal
contact with leachate would be involved during the leachate containment system
installation. During regular operation and maintenance inspections of the leachate
containment system the exposure to leachate would increase slightly. However, the
long-term exposure would be low, since the majority of the leachate containment
system (wells, pumps, and piping) will be enclosed and located in the shallow
subsurface.

Implementability

Groundwater and leachate monitoring would easily be implementable. Long-term
monitoring of environmental media is a common task that would not require
specialized equipment and/or personnel. Also, the leachate containment system
installation, including extraction wells, piping, electrical connections, and an air
stripping unit are common and easily implementable. An issue may be the long-term
maintenance of the extraction well pumps and the air stripping unit. Groundwater
use restrictions for the source area would not be difficult to implement but would
need enforcement for an extended period of time.

The cost of this alternative would be low to moderate.

This alternative is retained for detailed analysis because it meets threshold criteria
(i.e., overall protection of human health and the environment and compliance with
ARARs) and the times for meeting ARARs are reasonable. Also this alternative
allows for risk protection through groundwater use restrictions and source area
leachate containment and remediation.

SCL-7C- Reactive Barrier Wall/Leachate MonitorintfGroundwater Use
Restrictions

Alternative SCL-7C would indude the installation of a 2- foot thick reactive barrier
wall which would consist of a funnel and gate system. The funnel wall component of
the funnel and gate system, due to the site characteristics and hydraulics, would
direct the contaminated leachate plume to the reactive treatment wall. The reactive
wall would be comprised of a permeable reactive iron media and would be able to
treat the corresponding leachate contaminants to acceptable levels. This alternative
would include the installation of 10 MPE wells in the source to a depth of
approximately 25 feet and piped underground to a central vacuum pump/vapor
treatment system enclosure. The enclosure would also indude an air/water
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separation, with the water pumped to the leachate containment system air stripper.
During reactive wall construction, two jetting wells would be installed within the iron
media. These jetting wells would allow for rejuvenating the iron media by flushing
out particulate matter or biological growth which could foul or clog the iron media.
Alternative SCL-7C requires the installation of a 310-foot and 420-foot funnel wall
located north and west of the source area leachate plume, respectively. The two
funnel walls would be joined together with a 210-foot reactive gate positioned
between the two walls. The western funnel wall will be tied into bedrock at
approximately 50 feet, while the northern funnel wall and reactive gate would be
extended to a depth of 80 feet bgs. Prior to reactive wall design and construction,
batch testing would be necessary to evaluate the dimension of the required in-situ
treatment zone, the effects of the process on the inorganic chemistry of the
groundwater (in particular the potential for mineral precipitation), and the
geotechnical and hydraulic conditions. The cost for batch testing would be in
addition to the cost of the reactive barrier wall material and installation.

Also, included in mis alternative is the installation of six monitoring wells and
implementation of a leachate and groundwater monitoring program. Groundwater
and leachate would be monitored similar to the previous alternatives and
groundwater use restrictions enforced.

Effectiveness

This alternative would be effective in treating the leachate plume located in Area 7.
ARARs would be attained at the GMZ boundary in less than 1 year as long as the
subsurface hydraulics do not change (see Section 6). Based on CDM's experience, the
reactive barrier wall would be an effective means in treating and controlling waste
streams with halogenated organic chemicals. This alternative would be able to reduce
the contaminant volume, concentration and mobility. Historically, reactive barrier
walls have been able to achieve removal efficiencies of up to 99.9%. The end products
of the process are completely dehalogenated and non-toxic compounds.

The short-term implementation would be difficult during construction activities. The
installation procedure would require deep and costly excavation and exposure to
contaminated leachate and soil as well as significant geotechnical issues for utility
relocation, support of adjacent structures, and work and staging restrictions. The
long-term implementations would be relatively easy, since the reactive barrier wall
would be located in the subsurface, therefore eliminating risk caused by direct
exposure.

Implementability

Alternative SCL-7C would be difficult to implement, but there are several techniques
available to install reactive walls at depths greater man 80 feet The site
characteristics and geology are amenable to the reactive barrier wall technology. Due
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to the leachate contaminant characteristics, ARARs can be effectively achieved when
utilizing die barrier wall technology and would not require special discharge
requirements or permitting. However, this alternative would require specialized
equipment for reactive barrier wall installation and geotechnical/constructability
considerations. This alternative would require annual operation and maintenance, as
the reactive iron media can become fouled, clogged, or unreactive over time. The
jetting wells installed within the iron media of the wall would be used to flush out
any participate matter or biological growth that might effect the reactive wall
performance.

Cost

There are minimal O&M costs associated with alternative SCl̂ 7C However, the
initial capital costs associated with reactive wall construction and installation is high
compared to the previous alternatives.

The alternative SCL-7C is retained for detailed analysis because it meets threshold
criteria (i.e., overall protection of human health and the environment and compliance
with ARARs) and the times for meeting ARARs are reasonable. Also, this alternative
allows for risk protection through groundwater use restrictions and source area
leachate remediation.

5.2.4 Source Control Alternatives for Leachate in Source Area
9/10
This section presents a description and evaluation of leachate source control
alternatives for Source Area 9/10. Figure 5-7 presents the development of leachate
source control alternatives for Source Area 9/10. It is noted that for Area 9/10,
limited data are available due to access restrictions imposed by the property owner
during sampling. Additional data must be collected to fully characterize the soil
source areas and groundwater contaminant plume prior to full-scale implementation
of a remedial alternative.

Area 9/10 contains certain and unknown source areas which are generating
contaminated leachate. Based on previous site investigations, elevated concentrations
of 1,1-dichloroethene, 1,1,1-trichloroethane and tetrachloroethene were detected in a
groundwater monitoring well (MW201) located southwest of the Sundstrand Plant
Due to limited soil and groundwater data available for Area 9/10, additional
characterization of this source area will be necessary in the remedial design phase.
However, data from a previous investigation conducted at the former Mid-States
Industrial property indicates that the source areas appear to be located between the
Mid-States Industrial property and MW201. Certain technologies were eliminated
based on site-specific constraints for Area 9/10. Vertical and horizontal barriers
consisting of slurry walls, interceptor trenches, surface caps and trenches were
eliminated from further consideration for containment of the leachate. Also, on-site
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""* surface water discharge was eliminated, since no on-site surface water discharge point
*• was available.

~* The reinjection of treated leachate to groundwater and discharge to the Rock River
** Water Reclamation district (local WWTP) scenarios were both eliminated. The site
_^ characteristics indicate that reinjection of treated leachate on-site is not feasible. The

calculated rate of potential reinjection of treated leachate is much larger than the
potential recharge allowance for Area 9/10. Additionally, the Rock River Water

_ Reclamation district is unable to accept waste water from remediation projects due to
a local ordinance. Therefore, the only viable option available is discharge to an off-

•-" site surface water drainage ditch, located 3,800 feet south of the source area. In order
to accomplish discharge off-site, the treated leachate would be required to meet fresh
water criteria, a permitted NPDES discharge quality, MCLs, or TACO groundwater
remediation objectives.

SCL-9/10A: No Action/Leachate Monitoring/Groundwater Use Restriction^
Natural Attenuation

This alternative would consist of no action with leachate monitoring, deed restrictions
on groundwater usage and natural attenuation of leachate within Area 9/10. It is
assumed that the prohibition on the installation of potable water wells shall be
enforced and groundwater usage within the GMZ would be restricted. This
alternative will require the installation of five monitoring wells and implementation
of a groundwater and leachate monitoring program. The groundwater and leachate
would be monitored at predetermined intervals for 30 years (per RCRA post-closure
groundwater monitoring requirements). Monitoring would occur at predetermined

_ locations in and around Area 9/10.

Effectiveness

For this alternative, leachate would continue to be generated from the VOC
contaminated areas located beneath the Sundstrand Plant #1 and leach contaminants
into the groundwater. Due to the shallow depth of contamination, humans and biota
could have potential direct contact with the contaminated leachate. The No Action
alternative results in a low long-term effectiveness for these reasons. There would be
no short-term implementation risks, however, because no remedial activities would
occur. The toxicity, mobility, and volume of leachate in the groundwater would not
be reduced with this alternative except through natural attenuation mechanisms.

Implementabilitv
•—«

Five monitoring wells (two in the source area and three downgradient) would be
installed. However, no remedial activities would occur. There would likely be
regulatory opposition to mis source control alternative because the continued
migration of contaminants would impact surrounding areas; potential impacts to
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human health and the environment would not be addressed except through natural
attenuation mechanisms which would require many years.

The cost would be low for the No Action alternative.

As required by the NCP, mis alternative is retained for detailed analysis to serve as a
basis for relative comparison with other alternatives.

SCL-9AOB: Limited Action/Leachate Collection and Treatment by Air Stripping
Unit/Discharge Treated Leachate at Off-site Surface
Water/Groundwater Use Restrictions

The Limited Action alternative would include installation of a leachate containment
system, monitoring of the source area leachate and groundwater, and implementation
of groundwater use restrictions. The groundwater and leachate would be monitored
at predetermined intervals for 30 years (per RCRA post-closure groundwater
monitoring requirements). Monitoring would occur at predetermined locations in
and around Area 9/10.

As part of the leachate containment system, 55 leachate extraction wells, piping,
controls and an air stripping unit would be installed. Wells were utilized rather than
a deep trench to protect die adjacent building structure. The source area leachate
would be collected in leachate extraction wells installed west and south of the
Sundstrand Plant #1. The leachate will be extracted from the extraction wells via
pumps and sent to the air stripping unit at a rate of 50 gpm. The collected leachate
will be treated in the air stripping unit and the associated treated waste stream will be
discharged off-site to a stonnwater ditch located approximately 2,000 feet south of the
source.

Effectiveness

This alternative would be slightly more effective in achieving ARARs at the GMZ
boundary than the No Action scenario. This alternative is reasonably effective for
controlling groundwater migration through the water-bearing zone via collection and
groundwater use restrictions, and also reducing the mobility and volume of
contaminated groundwater over time. This alternative would restrict site
groundwater use for drinking water, with long-term effectiveness based on the
enforcement of the groundwater use restrictions.

Short-term exposure during implementation would be moderate since minimal
contact with leachate would be involved during the leachate containment system
installation. The long-term exposure would be low, since the majority of the leachate
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containment system (wells, pumps, and piping) will be enclosed and located in the
shallow subsurface.

Implementabilitv

Groundwater and leachate monitoring would be relatively simple to implement,
however special construction considerations should be taken in the alley way along
the southern edge of the Sundstrand Plant #1 building. Long-term monitoring of
environmental media is a common task that would not require specialized equipment
and/or personnel. Also, the pump and treat system installation, including extraction
wells, piping, electrical connections, and air stripping unit are common and easily
implementable. An issue may be the long-term maintenance of the extraction well
pumps and the air stripping unit Groundwater use restrictions for the source area
would not be difficult to implement but would need enforcement for an extended
period of time.

Cost

The cost of this alternative would be moderate.

The Limited Action alternative is retained for detailed analysis because it meets the
threshold criteria (i.e., overall protection of human health and the environment and
compliance with ARARs) and the time required to achieve ARARs is reasonable.
Also mis alternative, allows for risk protection through groundwater use restrictions
and leachate source area remediation.

SCL-9/10C: Air Sparging along GMZ Boundary/Monitoring/Groundwater Use
Restrictions

Alternative SCL-9/10C includes the installation of air injection wells along the
southwestern boundary of the GMZ and an air sparging unit. Similar to alternative
SCL-4C, injection wells would be installed along the GMZ boundary to contain and
treat the source area leachate. Air would be injected into the subsurface to volatize
the contaminant vapors to the vadose zone where they would be removed by vacuum
extraction.

Similar to the previous alternatives, this alternative would also require the installation
of leachate and groundwater monitoring wells and implementation of a monitoring
program. Groundwater restrictions should also be enforced.

Effectiveness

The air sparging system would be able to achieve ARARs at the GMZ boundary.
Typically, air sparging systems are able to achieve removal efficiencies of up to 90% in
VOC contaminated groundwater. This alternative would be able to reduce
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contaminant volume and mobility by containing and treating the source area leachate.
Additionally, the air sparging alternative (with soil vapor extraction) for leachate
would be able to work efficiently with the soil vapor extraction alternative for soil, if
selected.

Implementability

The construction of groundwater and leachate monitoring wells would be relatively
easy to implement. However, special construction considerations should be taken in
the alley way along the southern edge of the Sundstrand Plant #1 building and Ninth
Street. Long-term monitoring of environmental media is a common task that would
not require specialized equipment and/or personnel. Furthermore, the air sparging
system, including injection wells, piping, and electrical connections are
implementable. However, the costs of steam generation and operation can be
expensive and there would be regular operation and maintenance requirements for
the air sparging system including pumps, blowers, and electrical and pneumatic
connections. Groundwater use restrictions for the source area would not be difficult
to implement but would need enforcement for an extended period of time.

The cost of this alternative would be moderate.

The alternative SCL-9/10C is retained for detailed analysis because it allows for risk
protection through groundwater use restrictions and source area leachate
remediation. Also, mis remedy meets threshold criteria (i.e., overall protection of
human health and the environment and compliance with ARARs) and the times for
meeting ARARs are reasonable.

SCL-9/ZOD: Reactive Barrier Wall/Leachate Monitoring/Groundwater Use
Restrictions

Alternative SCL-9/10D would include the installation of a 50-foot deep funnel and
gate reactive barrier wall system downgradient of the source area. Since the depth to
the lower confining layer is at great depth and the contaminants are located 30 to 40
feet (bgs), the reactive barrier wall would be a hanging type. Similar to SCL-7C, the
reactive wall would be 2-feet thick and be comprised of two funnel walls joined by a
reactive wall in the center. A 265-foot funnel wall would be installed to the west and
an 600-foot funnel wall to the south of Sundstrand Plant #1. A 200-foot permeable
reactive iron media gate will join the two funnel walls. According to site hydraulic
characteristics, the funnel and gate system would be able to direct the contaminated
leachate to the reactive wall for treatment During reactive wall construction, two
jetting wells would be installed within the iron media. These jetting wells would
allow for rejuvenating die iron media by flushing out particulate matter or biological
growth which could foul or clog the iron media. Prior to reactive wall design and
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construction, batch testing would be necessary to evaluate the dimension of the
required in-situ treatment zone, the effects of the process on the inorganic chemistry
of the groundwater (in particular the potential for mineral precipitation), and the
geotechnical and hydraulic conditions. The cost for batch testing would be in
addition to the cost of die reactive barrier wall material and installation.

Also included in this alternative is the installation of an additional six monitoring
wells and implementation of a leachate and groundwater monitoring program.
Groundwater and leachate would be monitored similar to the previous alternatives
and groundwater use restrictions enforced.

Effectiveness

This alternative would be effective in treating the leachate plume located in Area
9/10. The ARARs would be immediately attained at the GMZ boundary as long as
the subsurface hydraulics do not significantly change. Based on CDM experience, the
reactive barrier wall is an effective means in treating and controlling waste streams
with halogenated organic chemicals. This alternative would be able to reduce the
contaminant volume, concentration and mobility. Historically, reactive barrier walls
have been able to achieve removal efficiencies of up to 99.9%.

The short-term implementation would be difficult during construction activities given
geotechnical/constructability concerns. The installation procedure would also
require excavation and exposure to contaminated leachate and soil. The long-term
implementations would be straight-forward, since the reactive barrier wall would be
located in die subsurface, therefore eliminating risk caused by direct exposure.

Implementability

This alternative would be relatively simple to implement, however, special
construction considerations should be taken in the alley way along the southern edge
of the Sundstrand Plant #1 building. The site characteristics and geology are
amenable to the reactive barrier wall technology, though costs to excavate to 50 feet
are high. In addition, there are geotechnical, utility, and construction access concerns,
especially construction a slurry wall adjacent to a city street Due to the leachate
contaminant characteristics, ARARs can be effectively achieved with the barrier wall
technology and would not require special discharge requirements or permitting.
However, this alternative would require specialized equipment for reactive barrier
wall installation as well as detailed construction installation. This alternative would
require minimal annual operation and maintenance. The reactive iron media can
become fouled, clogged, or unreactive over time. The jetting wells installed within
the iron media of the wall would be used to flush out any particulate matter or
biological growth that might effect the reactive wall performance.
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Cost

The relative cost of this alternative would be high to very high.

There areO&M costs associated with Alternative SCL-9/10D. However, die initial
capital costs associated with reactive wall construction and installation is high
compared to the previous alternatives.

The Alternative SCL-9/10D is retained for detailed analysis because it allows for risk
protection through groundwater use restrictions and source area leachate
remediation. Also, mis remedy meets threshold criteria (i.e., overall protection of
human health and the environment and compliance with ARARs) and the times for
meeting ARARs are reasonable.

SCL-9/10E: Air Sparging along GMZ Boundary and the Source Area/Monitoring/
Groundwater Use Restrictions

Alternative SCL-9/10E includes the installation of air injection wells along the
southwestern boundary of the GMZ and within the source area, and an air sparging
unit Similar to Alternative SCL-4E, injection wells would be installed along the GMZ
boundary and source area to contain and treat the source area leachate. Air would be
injected into the subsurface to volatize the contaminant vapors to the vadose zone
where they would be removed by vacuum extraction.

Similar to the previous alternatives, this alternative would also require the installation
of leachate and groundwater monitoring wells and implementation of a monitoring
program. Groundwater restrictions should also be enforced.

The air sparging system would likely be able to achieve ARARs at the GMZ
boundary. Typically, air sparging systems are able to achieve removal efficiencies of
up to 90% in VOC contaminated groundwater. This alternative is a more aggressive
treatment option compared to the other alternatives. Additionally, the air sparging
alternative (with SVE) for leachate would be able to work efficiently with the SVE
alternative for soil, if selected.

Implementability

Groundwater and leachate monitoring wells would be relatively simple to implement,
however, special construction considerations should be taken in the alley way along
the southern edge of the Sundstrand Plant #1 building and Ninth Street Long-term
monitoring of environmental media is a common task mat would not require
specialized equipment and/or personnel. Furthermore, the air sparging system,
including injection wells, piping, and electrical connections are also easily
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™* implementable. However, there are steam associated generation and operation issues
M< and there would be regular operation and maintenance requirements for the air

sparging system including pumps, blowers, and electrical and pneumatic
~* connections. Groundwater use restrictions for the source area would not be difficult
«* to implement but would need enforcement for an extended period of time.

~" Cost
-v J

The cost of this alternative would be moderate.

The Alternative SCL-9/10E is retained for detailed analysis because it allows for risk
protection through groundwater use restrictions and source area leachate
remediation. Also, this remedy meets threshold criteria and the times for meeting
ARARs are reasonable.
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] Section 6
Contaminant Fate and Transport
6.1 Introduction
This section describes and presents the results of the contaminant fate and transport
analysis conducted for the Focused Feasibility Study (FFS) for the Source Control

_ Operable Unit (SCOU) of the Southeast Rockford Groundwater Contamination
Project. The main objective of the fate and transport analysis is to help assess the
impact and effectiveness of proposed remedial measures for the soil source areas
addressed in this FFS, which include Areas 4,7,9/10, and 11. The analysis allows
comparison between the remedial alternatives to assess the potential impacts of
source control/ reduction relative to no action.

The subsections below describe the approach used in the contaminant fate and
transport analysis, the limitations of the analysis, and the results of the analysis for the
four source areas. Details of input parameters for the fate and transport analysis and
computer-generated output are given in Appendix B. In addition, this section will
serve as the basis for the establishment of Groundwater Management Zones (GMZs,
see Section 3.1) that will be used for leachate remediation. Earlier sections noted that
certain ARARs, such as MCLs, are applicable at these GMZ boundaries.

6.2 Methodology of Fate and Transport Analysis
The fate and transport analysis is based on site characterization from previous phases
of work, including the Phase I Remedial Investigation (CDM1992), the Phase IIRI
(CDM1995), and the Source Control Operable Unit RI (CDM 1997). Site-specific data
were used whenever possible and supplemented with information available in the
technical literature. The computer program BIOSCREEN (U.S. EPA19%) was used to
evaluate the distribution and movement of contaminants for the different remedial
alternatives.

The BIOSCREEN program is an analytical solute transport model which solves an
analytical equation for multi-dimensional transport of a- decaying contaminant
species. The program was developed by the Air Force Center for Environmental
Excellence (AFCEE) in collaboration with U. S. EPA and others. It has the ability to
simulate advection, dispersion, adsorption, and degradation with first-order decay.
BIOSCREEN is frequently used to simulate remediation of dissolved contaminants
through natural attenuation (U.S. EPA 1996; Brady et al. 1998), which is equivalent to

- the No Action Alternative in this FFS. Model runs predict concentrations along the
centerline of the contaminant plume at any distance from the source area, as well as
changes in concentration with time. Input parameters for the model are briefly
discussed below, followed by die general approach for modeling contaminant fate
and transport under the remedial actions proposed in this FFS.
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6.2.1 Model Input Parameters
Input parameters for the fate and transport modeling consist of hydrogeologic and
geochemical data:

m Hydraulic conductivity and hydraulic gradient Site-specific values were used

• Effective porosity. Typical values of 0.20 to 0.25 was used, depending on
source area

• Longitudinal, transverse, and vertical dispersivity. Values were calculated by
BIOSCREEN using published dispersivity relationships and site-specific
plume length

• Retardation factor. Calculated by BIOSCREEN from user-specified values for
bulk density (1.7 kg/L), fraction of organic carbon (fOQ, and organic carbon-
water partition coefficient (KOQ. Published values for bulk density, fOC, and
KOC were used

• First-order decay coefficient. Calculated by BIOSCREEN based on
groundwater half-life values from Howard et al. (1991)

• Model area length and width. Source area-specific values were used

• Simulation time. Source area-specific values were used

• Source zone width, thickness, leachate concentration, and soluble mass of
contaminant. Source area-specific values were used

Input parameters were generally selected to provide conservative or worst-case
results for contaminant travel times and concentrations. It should be noted that the
presence of residual non-aqueous phase liquid (NAPL) was accounted for by the
input parameter for soluble mass by using contaminant concentrations from soil in
the source areas. Soluble mass was estimated using die volume of contaminated soil,
bulk density, and an average soil concentration.

A complete listing of input parameters and an explanation of their selection is
provided in Appendix B.

6.2.2 Modeling Approach
The remedial alternatives were evaluated by first running the model for the No
Action scenario, which is equivalent to natural attenuation. The No Action modeling
of the soil source control alternative and the leachate source control alternative
assumed No Action for the soil for both scenarios. The No Action simulation
provided the amount of time required to achieve ARARs at the "GMZ" boundary
down gradient from the source area. Although a GMZ is not defined for the No
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~" Action alternative, die contaminant fate and transport analysis was conducted
w assuming the existence of a GMZ for the purpose of comparison with other remedial

alternatives. If ARARs for leachate were met at the GMZ for the No Action
~ alternative, further fate and transport analysis was not conducted. The GMZ
— boundaries for the source areas are shown in Figures 6-1 through 6-4.

For soil source control alternatives for No Action and Limited Action, it was assumed
that no soil source control or leachate control measures were instituted. For the
leachate source control alternatives (except SCL-4E and SCL-7B), it was assumed that
no soil source reduction occurred. Source control measures for soil were modeled by
reducing the soluble mass from No Action by an amount dictated by the specific soil
treatment For example, a removal efficiency of 99 percent was assumed for thermal
desorption, and 85 percent for soil vapor extraction. Table 6-1 lists the mass removal
efficiencies used in the fate and transport analysis. Simulations with reduced soluble
mass provided estimates for time to reach ARARs at the GMZ boundary for different
soil source control alternatives.

_ Leachate source control alternatives at the GMZ boundary were modeled using the
same soluble mass for the No Action soil alternative and applying the removal
efficiency (Table 6-1) for leachate treatment. For example, time to achieve ARARs for
air sparging (removal efficiency of 90 percent) at the GMZ boundary was evaluated
by comparing the influent concentration immediately upgradient of the treatment
system with the removal efficiency and the ARAR. For TCA, the MCL is 200 ug/L.
When me influent TCA concentration dropped below 2,000 ug/L, the effluent
concentration would be less than the MCL because the treatment system removes 90%
of the contaminants from the leachate. A similar methodology was used to evaluate
the air sparging and reactive barrier wall alternatives at the GMZ boundary.

Alternatives SCL-4E and SCL-7B were modeled slightly differently man other
leachate control alternatives to account for source reduction in the source areas. Other
leachate control alternatives (SCL-4A, -4B, 4C, and -4D; SCL-7A and SCL-7Q do not
include source area reduction. Air sparging of leachate in SCL-4E and multi-phase
extraction (MPE) in SCL-7B were accounted for by reducing the amount of soluble
mass by 40% and 15%, respectively.

6.3 Limitations of Fate and Transport Analysis
The fate and transport results presented below represent predictions of what might
happen if the assumptions on which the simulation are based are realized. Factors
such as extreme meteorological conditions (drought and flood) and unanticipated

_ pumping cannot be predicted with any precision and therefore were not incorporated
in the future simulations. These factors can affect groundwater flow and thereby mass
transport. Moreover, the BIOSCREEN model makes the following assumptions: the

— aquifer and flow field are homogeneous and isotropic; molecular diffusion is minor
and can be neglected; and adsorption can be treated with a linear isotherm. The
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Table 6-1

Mass Removal Efficiencies Used in Fate and Transport Analysis

Southeast Rockford Source Control Operable Unit
Focused Feasibility Study

Rockford, Illinois

Remedial Technology
| SOIL |

Soil Vapor Extraction
Thermal Desorption

Excavation and On-site Biopile
SVE + Air Sparging

Multi-Phase Extraction

ILEACHATE |
Air Stripping
Air Sparging

Reactive Barrier Wall
Multi-Phase Extraction*

Mass
Removal Efficiency

85%'
99%b

90%'
95%*
15%

70%'
90%'

99.9%c

15%

Based on CDM's experience with this technology and site-specific conditions that may influence treatment efficien
" Based on information supplied by thermal treatment vendor E9 Thermal Remediation Group (Naperville, IL) for Oir

Fired Low Temperature Thermal Desorption
c From paper by Robert Gillham, In Situ Remediation ofGroundwater Using Granular Iron: Case Studies.

Presented at the International Business Communications Group Second Annual Conference on Innovative
Remediation Technologies, July 21 - 23.1997. Boston. MA

4 Source Area only

TABLES(6-1 thru 6-3).xls — Table 6-1
September 1,2000
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accuracy of the model runs is also subject to the timing of source area removal.
Absolute values for time to reach ARARs and future contaminant concentrations
should be considered estimates only; however, because the same parameters and
assumptions are used in the analysis for each source area, direct comparison among
the various remedial alternatives is generally valid for each source area.

6.4 Results of Fate and Transport Analysis
6.4.1 Source Area 4
The results of the fate and transport analysis for Area 4 are summarized in Table 6-2,
which lists the estimated time required to reach ARARs for the different soil source
control (SCS) and source leachate control (SCL) alternatives. The soil and leachate
source control alternatives are discussed in detail in Section 5 of this report. The
terminology of Section 5 is retained for the fate and transport analysis. The results for
SCS-4A (No Action for soil), SCS4B (Limited Action for soil), and SCL-4A (No Action
for leachate) are identical because these alternatives do not include any measures to
control either the soil or leachate sources. Alternatives SCS-4C (SVE in soil) and SCS-
4D (thermal desorption) reach ARARs more quickly than natural attenuation because
the soil source is remediated. ARARs are achieved more quickly with thermal
desorption (SCS-4D) than with soil vapor extraction (SVE, Alternative SCS-4Q
because of the higher removal efficiency associated with thermal desorption. It should
be noted that alternatives SCS-4C and SCS-4D were modeled with the conservative
assumption that source leachate concentrations remain constant until soil treatment is
completed.

Active leachate control results in decreased time to reach ARARs compared with the
No Action alternative (SCL-4A). Air stripping at only the GMZ boundary (SCL-4B)
requires the most time to achieve ARARs because of the relatively lower removal
efficiency (70%) compared with air sparging (SCL-4C) and reactive barrier wall (SCL-
4D). Air sparging at the GMZ only reduces the time to reach ARARs because of the
increased removal efficiency relative to air stripping; however, air sparging at both
the source area and at the GMZ (SCL-4E) provides additional mass removal, resulting
in faster attainment of ARARs. The combination of SVE (SCS-4C) and air sparging
(SCL-4C) would result in a time to achieve ARARs of 5-15 years at the GMZ
boundary. The reactive barrier wall (SCL-4D) achieves ARARs in the least amount of
time because of the significantly higher removal efficiency (99.9%) for this technology.

6.4.2 Source Area 7
The results of the fate and transport analysis for Area 7 are summarized in Table 6-3,
which lists the estimated time required to reach ARARs for the different soil source
control (SCS) and source leachate control (SCL) alternatives. Alternatives SCS-7A (No
Action for soil), SCS-7B (Limited Action for soil), and SCL-7A (No Action for leachate)
are identical because they do not involve active soil or leachate remediation. For the
soil source control alternatives, excavation and on-site biopile (SCS-7Q, thermal

Camp Dreoer&McKee Inc. 6-9



Table 6-2

Estimated Time to Reach ARARs for Source Area 4

Southeast Rockford Source Control Operable Unit
Focused Feasibility Study

Rockford, Illinois

ALT
| SOIL |

SCS-4A
SCS-4B
SCS-4C
SCS-4D

ILEACHATE |
SCL-4A
SCL-4B
SCL-4C
SCL-4D
SCL^E

Action
Source Area

No Action
Limited Action

Soil Vapor Extraction
Thermal Desorption

No Action
None
None
None

Air Sparging (Leachate)

Taken"
GMZ Boundary

No Action
None
None
None

No Action
Air Stripping
Air Sparging

Reactive Barrier Wall
Air Sparging

Time to Reach
ARARs at GMZ (yr)

60-70
60-70
20-30
5-15

60-70
35-45
15-25

<1
10-20

* Son source control alternatives (SCS) do not ental toachate remediation at the GMZ boundary; teachate control altematives
(SCL) do not entail source reduction, except for SCL-4E

SEC6_TAB.xls — Table 6-2
Mty24,2000



Table 6-3

Estimated Time to Reach ARARs for Source Area 7

Southeast Rockford Source Control Operable Unit
Focused Feasibility Study

Rockford, Illinois

Action Taken"
ALT

| SOIL |
SCS-7A
SCS-7B
SCS-7C
SCS-7D
SCS-7E

ILEACHATE |
SCL-7A
SCL-7B
SCL-7C

Source Area

No Action
Limited Action

Excavation and On-site Biopile
Thermal Desorption
SVE + Air Sparging

No Action
Multi-Phase Extraction

None

GMZ Boundary

No Action
None
None
None
None

No Action
Air Stripping

Reactive Barrier Wall

Time to Reach
ARARs at GMZ (yr)

80-90
80-90
15-25
10-20
15-25

80-90
30-40

<1

* Soil source control alternatives (SCS) do not entail leachate remediation at the GMZ boundary; leachate control alternatives (SCL) do not
entail source reduction, except for SCL-7B

TABLES(6-lthru6-3).xls — Table 6-3
May 24,2000
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desorption (SCS-7D), and SVE plus air sparging (SCS-7E) provide similar times to
achieve ARARs because of their similar mass removal efficiencies. The soil source
control alternatives assume constant leachate concentration during the process of soil
treatment.

For the leachate source control alternatives, the fate and transport analysis indicates
the reactive barrier wall (SCL-7C) achieves ARARs in less time than the combination
of multi-phase extraction (MPE) in the source area and air stripping at the GMZ
boundary (SCL-7B).

6.4.3 Source Area 9/10
Three potential source areas for Area 9/10 were included in this FFS, as shown in
Figure 6-3. In Area 9/10w (outdoor drum storage area for former Sundstrand Plant
#2), VOCs including PCE are the primary concern based on available soil data (104E
Request). Chemical data for soil and groundwater samples from Area 9/10ne (former
Mid-States Industrial property) collected during the SCOU RI (COM 1999) did not
indicate the presence of a soil source area. Area 9/10c corresponds to the loading
dock area located in the north central part of Sundstrand Plant #1.

The loading dock area at Plant #1 contained approximately 14 underground storage
tanks (USTs) between 1962 and 1987. These USTs held a variety of liquids, including
PCE, new TCA, and waste TCA. Also associated with Plant #1 is the Waste Recycling
Area (WRA), which is located near the loading dock area. The WRA, which began
operation in 1982, recovers TCA from liquid mixtures containing 90% TCA and 10%
oil and grease.

Given the contaminant types and corresponding groundwater concentrations at
MW201, other source areas beneath or near Sundstrand Plants #1 and #2 probably
exist. See the SCOU RI (CDM1999) for details.

The GMZ boundary shown in Figure 6-3 was selected based on the general
distribution of soil and groundwater contamination found during the SCOU RI (CDM
1999), as well as on the site-specific considerations such as subsurface utilities. For
example, the western GMZ boundary was largely determined by the presence of
underground utilities that run adjacent to 9th Street.

6.4.4 Source Area 11
The results of the fate and transport analysis for Area 11 indicate that BETX
compounds are naturally attenuated before they reach the GMZ located 150 feet
down gradient (Figure 6-4). For compounds such as benzene, xylene, methylene
chloride, and 2-methylphenol natural attenuation appears to reduce the leachate
concentrations below ARARs within about 50 feet from the down gradient edge of
contaminated soil in Source Area 11. Contaminant fate and transport analysis was

CDM Camp Dresser & McKee Inc. 6-12
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""' not conducted for remedial options other than the No Action alternative because
MCLs were met at the GMZ boundary.
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Section 7
Detailed Analysis of Remedial Alternatives

7.1 Evaluation Process and Criteria
This section presents a detailed analysis of the remedial alternatives for soil source
control, which were developed under the presumptive remedy approach. This
section also presents a detailed analysis of the remedial alternatives for source control
leachate which were retained from the alternative screening process (section 6). The
detailed analysis of the alternatives includes the following steps:

• Further define each alternative with respect to the volumes or areas of
contaminated media to be addressed, the technologies to be used, site-specific
application of the technologies, and any performance requirements associated
with those technologies; and

• Create a summary profile of each alternative, and assess die alternative against
the evaluation criteria specified in the NCP.

It is noted that although the soil remedial alternatives will be analyzed independently
from the leachate control alternatives, the selection of a soil remedial alternative could
have a significant impact on the effectiveness and protectiveness of a leachate control
alternative. This is because of the presence of residual NAPL found at Areas 4,7 and
11. At residual saturation, NAPL has the ability to produce notable contaminant
concentrations in the saturated zone for extended periods of time. Even with the
implementation of aggressive remedial technologies, NAPL will remain trapped
within the heterogeneities of the porous media continuing to "bleed" small, yet often
significant contaminant concentrations into groundwater. Only with the complete
removal of the native soils containing the NAPL, can aquifer restoration be
effectuated.

The detailed screening of leachate alternatives remediation focuses on analyzing
combinations of remedial technologies that will either hydraulically contain or treat
the shallow groundwater mat exists immediately below and in the vicinity of the four
primary source areas. As stated previously, for the purposes of this FFS, and this
particular analyses, the shallow groundwater that exists immediately below and in
the vicinity of the four primary source areas is considered leachate. Groundwater that
lies beyond the GMZ of each source area is considered to be part of the site-wide
groundwater.

The RA indicated that SVOCs/PAHs are a health risk in surface soil at Source Areas
4,7,9/10, and 11. However, since limited SVOC/PAH data exists in these areas,
additional sampling would be necessary to evaluate the extent of SVOC/PAH

Camp Dresser &McKeelnc 7-1
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contamination. The need for remedial actions for SVOCs/PAHs would be based on
sampling results therefore, SVOCs/PAHs are not addressed in this FFS and VOCs in
subsurface soil are the only concern.

The soil source control alternatives that will be analyzed include no action, limited
action or institutional controls, vapor extraction, low temperature thermal desorption,
and bioremediation. The source control leachate alternatives mat will be analyzed
include a no action alternative, limited action with hydraulic containment (i.e., pump
and treat), air sparging, and reactive barrier alternatives. Institutional controls,
including the implementation of land and ground water use restrictions, will also be a
part of the alternatives analyzed during the detailed analysis. For the leachate
analyses, all of the alternatives will include implementing long-term environmental
monitoring of both the leachate and the site-wide groundwater. Monitoring will
typically consist of collecting groundwater and analyzing for VOCs and, where
appropriate, parameters which measure biological activity.

The analyses presented herein will focus on the protectiveness, compliance,
effectiveness and permanence, and implementability of each alternative with the
understanding that complete removal and/or control of the contaminants present is
unlikely. The selection of any of the candidate remedial alternatives will therefore be
focused on the alternatives' ability (i.e., protectiveness, effectiveness, etc.) to manage
the various current and/ or future exposure pathways that may or may not exist given
the source setting and the expected local area land use(s). This risk management
approach to the review and selection of remedial alternatives is consistent will the
requirements of the State of Illinois Solid Waste Management Rules and Groundwater
Protection Act.

The evaluation criteria for the detailed analysis include seven of the nine criteria
specified by the NCP. Two of the nine criteria - Support Agency acceptance and
community acceptance - are modifying criteria which may only be assessed following
comment on the draft FFS report and the proposed plan, via EPA review and public
hearings. Therefore, these two criteria are not considered at this time. The remaining
seven criteria are divided into two groups - the threshold criteria and the balancing
criteria - which are described below.

7.1.1 Threshold Criteria
The threshold criteria relate to statutory requirements mat each alternative must
satisfy in order to be eligible for selection. The following criteria will be addressed
below.

• Overall protection of Human Health and the Environment

• Compliance with ARARs

Camp Dreaer&MclCee Inc. 7-2

IETO12M«1 WSWCXMlCt<CHM«E*\rMAL(SEPTEUeElUaog)1KCTION 7 DOC



Final Focused Feasibility Study Report
Southeast Rockford Source Control Operable Unit

Revision No. 1
Septembers, 2000

Section 7

Overall Protection of Human Health and the Environment

Alternatives will be assessed to determine whether they can adequately protect
human health and the environment, in both the short-term and long-term, from
unacceptable risks posed by hazardous substances, pollutants, or contaminants
present at the site, by eliminating, reducing, or controlling exposures to levels
established during development of remediation goals consistent with 40 CFR
300.430(e)(2)(I). Assessment of an alternative's overall degree of protection of human
health and the environment draws on the assessments of other evaluation criteria,
especially long-term effectiveness and permanence, short-term effectiveness, and
compliance with applicable or relevant and appropriate requirements (ARARs).

The overall protectiveness of an alternative should be evaluated based on whether it
achieves adequate protection of human health and the environment, and should
describe how site risks posed through each pathway being addressed by the FFS will
be eliminated, reduced, or controlled through treatment, engineering, or institutional
goals. The evaluation should also consider whether an alternative poses any
unacceptable short-term or cross-media impacts.

Compliance with ARARs

The alternatives will be assessed to determine whether they attain ARARs including
federal environmental laws and state environmental or facility siting laws, or if they
provide grounds for invoking one of the waivers under paragraphs (f)(l)(ii)(Q of 40
CFR 300.430.

For ease of analysis, the following three classifications of ARARs have been
considered for the detailed evaluation:

• Chemical-specific ARARs;

• Location-specific ARARs; and

• Action-specific ARARs.

In addition, other criteria, advisories, and guidelines may be considered if appropriate
to the evaluation.

7.1.2 Balancing Criteria
The balancing criteria are the technical criteria mat are considered during the detailed
analysis.

Camp Dresser 61 McKee Inc. 7-3
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Long-term Effectiveness and Performance

Alternatives will be assessed for the long-term effectiveness and performance they
afford, and for the degree of certainty that they will prove successful. Factors that
will be considered, as appropriate, include the following:

• Magnitude of residual risk from untreated waste or treatment residuals
remaining at the conclusion of the remedial activities. The characteristics of
the residuals should be considered to the degree that they remain hazardous,
taking into account their volume, toxicity, mobility, and propensity to
bioaccumulate; and

• Adequacy and reliability of controls, such as containment systems and
institutional controls, that are necessary to manage treatment residuals and
untreated waste. This factor addresses in particular, the uncertainties
associated with land disposal, with respect to providing long-term protection
from residuals; the assessment of the potential need to replace technical
components of the alternative, such as a cap, extraction wells or treatment
system; and the potential exposure pathways and risks posed should the
remedial action need replacement.

Reduction of Toxicity, Mobility or Volume

The degree to which alternatives employ recycling or treatment that reduces the
toxicity, mobility, or volume of contamination shall be assessed, including how
treatment is used to address the principal threats posed by the site. Factors that shall
be considered, as appropriate, include the following:

• The treatment or recycling processes the alternatives employ and the materials
that they will treat;

• The amount of hazardous substances, pollutants, or contaminants that will be
destroyed, treated or recycled;

• The degree of expected reduction in toxicity, mobility, or volume of the waste
due to treatment or recycling, and the specification of which reduction(s) are
occurring;

• The type and quantity of residuals mat will remain following treatment,
considering the persistence, toxicity, mobility, and propensity to
bioaccumulate of such hazardous substances and their constituents; and

• The degree to which treatment reduces the inherent hazards posed by
principal threats at the site.

Camp Dresfcr&McKee inc. 7-4
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Short-term Effectiveness

The short-term impacts of alternatives shall be assessed considering the following:

Short-term risks that might be posed to the community during implementation of an
alternative;

• Potential impacts on workers during remedial action and the effectiveness and
reliability of protective measures;

• Potential environmental impacts of the remedial action and the effectiveness
and reliability of mitigative measures during implementation; and

• Time until protection is achieved.

Implementobility

The ease or difficulty of implementing the alternatives shall be assessed by
considering the following types of factors as appropriate:

• Technical feasibility, including technical difficulties and unknowns associated
with the construction and operation of the technology; the reliability of the
technology; the ease with which additional remedial actions may be
undertaken; and the degree to which the effectiveness of the remedy may be
monitored;

• Administrative feasibility, including activities needed to coordinate with other
offices and agencies, and the ability and time required to obtain any necessary
approvals and permits from other agencies (for off-site actions); and

• Availability of services and materials, including the availability of adequate
off-site treatment, storage capacity, and disposal capacity and services; the
availability of necessary equipment and specialists, and provisions to ensure
any necessary additional resources; the availability of services and materials;
and the availability of prospective technologies.

Cost

The types of costs that will be assessed include the following:

• Capital costs, including both direct and indirect costs;
• Annual operation and maintenance costs (O&M);
• Cost of periodic replacement of system components; and
• Net present value of capital and O&M costs based on a 30-year period.

CDM Camp Dresser &McK« Inc. 7-5
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Capital costs consist of direct (construction) and indirect (non-construction and
overhead) costs. Direct costs include expenditures for the equipment, labor, and
materials necessary to install remedial actions. Indirect costs include expenditures for
engineering, financial, and other sendees mat are not part of actual installation
activities, but are required to complete the installation of remedial alternatives. A bid
contingency of 10 to 15 percent, a scope contingency based on the level of difficulty to
implement the alternative, and costs for engineering design and implementation of
the alternative were included as indirect costs.

Annual O&M costs are post-construction costs necessary to ensure the continued
effectiveness of a remedial action. Periodic replacement costs are necessary when the
anticipated duration of the remediation exceeds the design life of the system
component.

A present worth analysis is used to evaluate expenditures that occur over different
time periods, by discounting all future costs to a common base year, usually the
current year. A discount rate of seven percent was used for the present worth
analysis. This allows the cost of remedial action alternatives to be compared on the
basis of a single figure representing the amount of money that, if invested in the base
year and disbursed as needed, would be sufficient to cover all costs associated with
the remedial action over its planned life. The total present worth costs presented in
this section were estimated as accurately as possible, but were prepared for
comparative purposes only. The actual costs for each alternative may change upon
detailed design and implementation, but the overall cost difference of one alternative
relative to another should not vary significantly. The basis for each of the source
control and leachate cost estimates presented in this section is provided in Appendix
D.

7.2 Detailed Analysis of Source Control Alternatives for
Source Area 4
This section includes the detailed analysis of alternatives developed for Source Area 4.
As discussed previously, subsurface investigations conducted in this area indicate
that the source of soil contamination, primarily TCA, is limited to the area beneath the
Swebco Manufacturing parking lot. The results have also shown mat elevated
concentrations of soil vapor have migrated eastward from the source area and
beneath the western portion of Barretf s Trailer Park.

7.2.1 Alternative SCS-4A: No Action
For Alternative SCS-4A, no active measures would be undertaken to control or
remediate the soil Contaminants in soil would remain onsite and the contaminants
would not be reduced in volume treated or contained. No use or access restrictions
would be imposed. The No Action alternative is used as a basis of comparison of
evaluating other proposed remedial alternatives under CERCLA.

Camp Drcoer&McKee Inc. 7-6
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Overall Protection of Human Health and the Environment

Alternative SCS-4A would not be protective of human health or the environment
because it would not meet the clean-up goals or provide a reliable means of
preventing exposure to site contaminants. The source area contamination would not
be eliminated, or significantly reduced or controlled. The effects of natural
attenuation are expected to be minimal based on the characteristics of contaminants
detected in Area 4. Without treatment, contaminants will continue to leach from soils.

Compliance with ARARs

Alternative SCS-4A would not comply with the ARARs for remediating contaminated
soils until contaminant concentrations are reduced to acceptable levels through
natural attenuation mechanisms.

Long-term Effectiveness and Permanence

There would be no long-term maintenance or component replacement requirements
as part of this alternative. Treatment by means of natural attenuation alone does not
offer a reliable degree of protection. Also, the magnitude of residual from untreated
source material would be unacceptable.

Reduction ofToxicity, Mobility or Volume through Treatment

Because Alternative SCS-4A would not include any treatment options, it would not
reduce the toxicity, mobility or volume of contaminants at the site, other than through
natural attenuation mechanisms.

Short-term Effectiveness

Since no action would be undertaken, this alternative would not pose any short-term
risk to the community or the environment as a result of remedial activities.

Impkmentability

Alternative SCS-4A has no actions to implement.

Cos*

There are no costs to implement Alternative SCS-4A as shown in Table 7-1.

7.2.2 Alternative SCS-4B: Limited Action - Deed Restrictions
Alternative SCS-4B includes placing deed restrictions on the contaminated area. Deed
restrictions would be instituted to prevent installation of drinking water wells and
future site development within the soil source area.

Camp Drew & McKee Inc. 7-7
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J
« TABLE 7-1

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
~* ROCKFORD, ILLINOIS
•J FEASIBILITY STUDY

~~ SOURCE AREA 4
ALTERNATIVE SCS-4A: NO-ACTION (1>

COST SUMMARY

CAPITAL COSTS

TOTAL CAPITAL COSTS $0

ANNUAL OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0

TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 4 soils is a true "no-action" - no additional measures,
which incur cost, will be taken for this alternative.
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Overall Protection of Human Health and the Environment

Alternative SCS-4B would be designed to provide a reduction of the risk to human
health by instituting deed restrictions. The restrictions would provide the necessary
controls for potential exposure pathways for contaminated soils as well as source
leachate. Alternative SCS-4B would not be protective of human health and the
environment. The results of the fate and transport analysis conducted within Section
6 of this FFS indicate mat the contaminants in soils will continue to impact leachate
beneath the site and at the GMZ boundary for approximately 60-70 years.

Compliance with ARARs

Alternative SCS-4B would not comply with ARARs since contaminants would
continue to migrate to the leachate and then into site-wide groundwater.

Long-term Effectiveness and Permanence

Alternative SCS-4B would not achieve any level of long-term effectiveness or
permanence. Deed restrictions on future site development would have to be enforced
over the long-term to be effective.

Reduction of Toxicity, Mobility or Volume through Treatment

Alternative SCS-4B would not reduce the toxicity, mobility or volume of contaminants
other than through natural attenuation mechanisms. Treatment by means of natural
attenuation alone does not offer a reliable degree of protection. Also, the magnitude
of residual risk from untreated source material would be unacceptable.

Short-term Effectiveness

Alternative SCS-4B does not provide any level of short-term effectiveness.

Implementability

Deed restrictions would be relatively easy to implement for limiting well installation
and future site development.

Cost

The costs to implement Alternative SCS-4B are shown in Table 7-2. The total capital
costs associated with this alternative are estimated at $28,000. There are no annual
operation and maintenance costs associated with the implementation of this
alternative.

Camp Drcuer & McKee Inc. 7-9
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TABLE 7-2
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4B: LIMITED ACTION - DEED RESTRICTIONS

COST SUMMARY

**""™™> **™n5in/DT5crip5o7̂ °B™'™'™''™*"̂ M*M''̂ ^̂ ™'a" Total Cost

CAPITAL COSTS

Deed Restrictions (land use) _______$25,000

SUBTOTAL CONSTRUCTION COSTS(1> $25,000

Bid and Scope Contingency (10%) _______$2.500

TOTAL CAPITAL COSTS $28,000

ANNUAL OPERATING AND MAINTENANCE COSTS

None $0

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

None $0

TOTAL REPLACEMENT COSTS m $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)w $28,000
Present Worth Annual O&M Costs(4> $0
Present Worth Replacement Costs _________$0

TOTAL PRESENT WORTH $28,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs-N/A for this alternative.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.

N/A for this alternative.
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7.2.3 Alternative SCS-4C: Soil Vapor Extraction/Catalytic
Oxidation
Under this alternative, contaminated soils would be remediated in situ via a vapor
extraction system. This alternative will consist of the installation of a series of wells
connected by an underground piping system. A blower will provide the source of
negative pressure to extract vapors from the subsurface. Three vacuum extraction
wells will be placed in the source area as shown on Figure 7-1. The wells will be
screened in the vadose zone, where they will remove volatile contaminants from the
unsaturated zone as well as some leachate contaminants which are able to diffuse
from the surface of the water table. Typically, the extraction wells are constructed of
polyvinyl chloride (PVC) material. However, due to the presence of residual NAPL
and a possible scenario of air sparging with steam injection as the remedial action for
leachate control, it has been assumed that the wells will be constructed of carbon steel.

The spacing of the extraction well system is based on the radius of influence of an
individual extraction well. The radius of influence is determined mainly by the ability
of vapors to move through the unsaturated soils. For source Area 4, CDM has
estimated a radius of influence of 75 feet, however, the most effective method of
determining the radius of influence is to perform an in situ air permeability test.
Therefore, it would be necessary to conduct a pilot program would be conducted
prior to the design and construction of the SVE system.

Given the presence of residual NAPL at this source area, it is expected that significant
quantities of contaminated vapors will be extracted. The vapors will be treated with a
catalytic oxidation unit. This system employs a catalyst to facilitate the oxidation of
the contaminants. As such, catalytic oxidation units operate at much lower
temperatures than thermal incineration systems. The catalyst is a precious metal
formulation (e.g., platinum or palladium).

Overall Protection of Human Health and the Environment

This alternative would reduce risks to human health and the environment by
reducing the mass of contaminants available to leach from soils to groundwater.
Since this alternative is conducted in situ, there is minimal disturbance to the
community and surrounding area.

Compliance with ARARs

For this alternative, it would take approximately 20 to 30 years to achieve
groundwater ARARs at the GMZ boundary, although contaminant concentrations
would be reduced and the continued migration of contaminants to leachate would be
mitigated. The SVE system would be designed and operated to comply with ARARs.
The RCR A requirements within 35 LAC 724 for the management of hazardous waste
(vapor condensate in a tank or miscellaneous unit) would be met by the SVE system.

CDM Camp DreiKT&McKee Inc. 7-11
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Additionally, this alternative would comply with RCRA closure and post-closure
requirements. Given that residual NAPL has been found at the water table interface,
emission controls will be required on the catalytic oxidation unit to ensure compliance
with air quality standards.

Long-term Effectiveness and Permanence

This alternative offers long-term effectiveness and permanence for controlling the
migration of contaminants to leachate. Vapor extraction is a well-demonstrated
technology for the removal of VOCs from soils. Soil contamination left behind after
remediation goals have been met will present minimal residual risk due to the
reduction in the volume and mobility of the contaminants.

Reduction ofToxicity, Mobility, or Volume through Treatment

Implementation of this alternative could result in a significant reduction of toxicity,
mobility and volume of contaminants. Approximately 85% of the contaminant mass
is expected to be removed based on CDM's past experience and site specific
characteristics. This alternative significantly reduces the inherent hazards posed by
the soil source area. However, residual NAPL at the water table interface could
provide a continuing source of contaminants to the unsaturated zone and
groundwater. Emission controls will be implemented to treat the contaminants
removed during the vapor extraction process.

Short-term Effectiveness

Implementation of mis alternative will result in minimal risks to on-site workers and
the surrounding community during construction. Since the work for this alternative
will be conducted in-situ, it is not expected to cause significant exposure for the site
workers or the community.

Implementation

This alternative is relatively straightforward to implement and the components of a
vapor extraction system are readily available. This technology is widely used in
similar applications.

Cost

The costs to implement Alternative SCS-4C are shown in Table 7-3. The total capital
costs associated with mis alternative are estimated at $479,000. Annual operation and
maintenance costs are estimated at $135,160. Assuming a discount rate of seven
percent, the net present worm of Alternative SCS-4C would be approximately
$2,156,000.
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TABLE 7-3
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Catalytic Oxidation System

SUBTOTAL CONSTRUCTION COSTS(1)

$3.000
$206,000
$134.000

$343,000

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$34.000
$34.000
$51.000
$17.000

$479,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Catalytic Oxidation System Maintenance
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18,000
$22.000
$63.160
$32,000

$135,160

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS m

$o

$o

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)w

Present Worth Annual O&M Costs(4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$479.000
$1,677.000

$0

$2,156,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
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7.2.4 Alternative SCS-4D: Excavation and On-Site Thermal
Treatment
Under this alternative, approximately 2,800 cubic yards of contaminated soils would
be excavated and VOCs would be removed through on-site thermal treatment via a
mobile, direct-fired, low temperature thermal treatment unit. The schematic layout
for Alternative SCS-4D is shown on Figure 7-2. The backup for contaminated soil
volume calculations are provided in Appendix C. The majority of the contaminated
soil is located below the water table. Therefore, Alternative SCS-4D would include
the installation of well points for dewatering at a flow rate of 15 gpm to lower the
water table to expose the residual NAPL. The water collected during the dewatering
process will be contained on site in two 21,000 gallon carbon steel tanks, and

- transported to the appropriate disposal facility at a frequency to be determined
during the design phase. The soil would then be excavated and stockpiled for
processing. Due to the levels of VOCs expected during excavation, the cost to install a
temporary enclosure over the excavation for emissions control has been included.
Contaminated vapors will be collected and treated on site.

Excavated soils would be screened to remove particles greater man four inches in size
and then conveyed to the primary treatment unit where the contaminants are
thermally desorbed from the soil. This unit operates at temperatures up to 1,000° F
which is sufficient to convert the contaminants in the soil to the vapor phase. The
treated soil is then conveyed to a process unit that cools and rehydrates the soil. The
soil is stockpiled for testing to ensure mat the clean-up goals have been achieved. The
production rate of this system ranges from 80 to 120 tons per hour depending on soil
type and moisture content. Based on this range, it would take approximately one
month to thermally process the soil. The excavation would be backfilled upon
completion of treatment of soil to acceptable levels.

The contaminated vapor stream is directed through a bag house to remove particulate
matter prior to being introduced to the afterburner. This process unit operates at
temperatures between 1,600 °F and 1,800 °F which is sufficient to treat the
contaminants to carbon dioxide and water vapor.

Overall Protection of Human Health and the Environment

This alternative would provide both short- and long-term protection as soils with
concentrations above the clean-up goals would be excavated and thermally treated.
Removing the source would prevent further migration of contaminants to
groundwater. Waste volumes would be significantly reduced. Emission control
measures would be implemented to minimize exposure of the public and on-site
workers to elevated concentrations of VOCs during the excavation, handling and
treatment processes.

Camp DresKr&McKee Inc. 7-15
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~ Compliance with ARARs

Thermal treatment of contaminated soils would be an effective corrective action that
""' would meet soil ARARs. Following removal of contaminated source soils, leachate

outside the area of excavation is expected to meet groundwater ARARs at the GMZ
boundary in approximately 5 to 15 years. The treatment area would be constructed,
operated and maintained according to OSHA requirements and hazardous waste

* operating requirements. ARARs governing work and community safety would be
__ met

Long-term Effectiveness and Permanence

""• This treatment alternative would effectively control the migration of contaminants to
source control leachate. This alternative is a well-demonstrated technology for
removing VOCs from soils.

Reduction ofToxicity, Mobility, or Volume through Treatment

This alternative meets the regulatory preference to utilize treatment-based remedies
that reduce mobility, toxicity or volume. This treatment alternative would
significantly and permanently reduce the mobility, toxicity and volume of the VOCs
found in soils. Greater than 90 percent of the contaminated soil source material is
expected to be removed through excavation. This alternative significantly reduces the
inherent hazards posed by the soil source area.

Short-term Effectiveness

Thermal treatment is effective in reducing risks posed by VOCs in soils. The short-
term risks that might be posed to the community during implementation of this
alternative are slightly higher than a remedy which does not involve excavation.
However, volatile organic compounds released during excavation can be effectively
controlled such that there are no adverse impacts to public health. During excavation,
on-site workers could be exposed to contaminants through direct contact or inhalation
of generated dust Such exposure would be minimized through the use of protective
clothing and equipment and dust suppression procedures. Removal of the soil source
material will immediately reduce its contribution to leachate contamination.

Implementability

• This treatment alternative is implementable and there are several vendors who are
capable of treating contaminated soils using mobile, on-site systems. It is possible
that administrative delays could slow project implementation due to the increased
technical scrutiny given to thermal treatment units.

Camp Dreuer&McKee Inc. 7-17
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Cost

The costs to implement this alternative are itemized in Table 7-4. The total capital
costs associated with mis alternative are estimated at $1,719,000. This alternative will
be implemented within one year, therefore there are no annual operation and
maintenance costs associated with implementation of this alternative.

7.3 Detailed Analysis of Source Control Alternatives for
Source Area 7
This section includes the detailed analysis of alternatives developed for Source Area 7.
Both in-situ and excavation and on-site technologies were considered for this source
area.

7.3.1 Alternative SCS-7A: No Action
For Alternative SCS-7A, no remedial actions would be undertaken.

Overall Protection of Human Health and the Environment

Alternative SCS-7A would not be protective of human health or the environment
because it would not attain ARARs or provide a reliable means of preventing
exposure to site contaminants. The source area contamination would not be
eliminated, reduced or controlled, except through natural attenuation mechanisms.
Contaminants would continue to leach from soils.

Compliance with ARARs

Alternative SCS-7A would not comply with the ARARs for remediating contaminated
soils until contaminant concentrations are reduced to acceptable levels through
natural attenuation mechanisms. For this alternative, it would take approximately 80
to 90 years to attain ARARs at the boundary.

Long-term Effectiveness and Permanence

There would be no long-term maintenance or component replacement requirements
as part of this alternative.

Reduction ofToxicity, Mobility or Volume through Treatment

Because Alternative SCS-7A would not include any treatment options, it would not
reduce the toxkity, mobility or volume of contaminants at the site. As previously
discussed, the natural attenuation of chlorinated compounds at this site would be
minimal, and any degradation which does occur could produce compounds such as
vinyl chloride which is actually higher in toxicity than the parent compounds which
currently exist in the soils.

Camp DretKf&McKee Inc. 7-18



TABLE 7-4
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD. ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4D: EXCAVATION AND ON-SITE THERMAL TREATMENT

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Excavation / On-Site Thermal Treatment
Excavation Dewatering
Post Treatment Sampling

SUBTOTAL CONSTRUCTION COSTS(1)

$46.000
$694,000
$397.000

$9.000

$1,146,000

Bid Contingency (15%)
Scope Contingency (15%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$172,000
$172.000
$172.000
$57.000

$1,719.000

ANNUAL OPERATING AND MAINTENANCE COSTS

General Maintenance of Thermal Treatment System _________$0

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS (2) $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) p>

Present Worth Annual O&M Costs(4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$1.719.000
$0
$0

$1,719,000

(1) Capital costs for construction items do not Inchide oversigM fees, whk* are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% annual discount rate over a project life of 2 months.
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Short-term Effectiveness

Since no action would be undertaken, this alternative would not pose any short-term
risk to the community or the environment as a result of remedial activities.

Implementobility

Alternative SCS-7A has no actions to implement

Cost

There are no costs to implement Alternative SCS-7A as shown in Table 7-5.

7.3.2 Alternative SCS-7B: Limited Action - Park Demolition,
Access and Deed Restrictions
Alternative SCS-7B includes placing access and deed restrictions on contaminated
soils. Physical access restrictions would consist of construction and maintenance of
perimeter security fencing and warning sign placement Deed restrictions would be
instituted to prevent future site development. The schematic layout for alternative
SCS-7B is shown on Figure 7-3.

Overall Protection of Human Health and the Environment

Alternative SCS-7B would be designed to provide a reduction of the risk to human
health by instituting access and deed restrictions. The restrictions would provide the
necessary controls for potential exposure pathways for contaminated soils as well as
source leachate.

Compliance with ARARs

Alternative SCS-7B would not comply with ARARs since contaminants would
continue to migrate to the leachate and then into site-wide groundwater. ARARs
would not be met at the GMZ boundary for approximately 80 to 90 years.

Long-term Effectiveness and Permanence

Alternative SCS-7B would not achieve any level of long-term effectiveness or
permanence. Deed and access restrictions on future site development would have to
be enforced over the long-term to be effective.

Reduction ofToxicity, Mobility, or Volume through Treatment

This alternative would not reduce the mobility, toxidty or volume of contaminants.
As previously discussed, the natural attenuation of chlorinated compounds at this site
would be minimal, and any degradation which does occur could produce compounds

Camp Dresser &McKee Inc. 7-20



TABLE7-5
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 7
ALTERNATIVE SCS-7A: NO-ACTION(1)

COST SUMMARY

Item/Description Total Co«t

CAPITAL COSTS

TOTAL CAPITAL COSTS $0

ANNUAL OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0

TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 7 soils is a true "no-action" - no additional measures,
which incur cost, will be taken for this alternative.
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such as vinyl chloride which is actually higher in toxicity than the parent compounds
which currently exist in the soils.

Short-term Effectiveness

Alternative SCS-7B does not provide any level of short-term effectiveness.

Implementobility

Deed and access restrictions would be relatively easy to implement for limiting future
site development

Cost

The costs to implement Alternative SCS-7B are shown in Table 7-6. The total capital
costs associated with this alternative are estimated at $69,000. A replacement cost of
$34,000 associated with replacing the fencing and signs has been estimated.
Assuming a discount rate of seven percent, the net present worth of this alternative
would be approximately $275,000. The schematic layout for alternative SCS-7B is
shown on Figure 7-3.

7.3.3 Alternative SCS-7C: Excavation and On-site Biological
Treatment/Recreational Facilities
Under mis alternative, contaminated soils would be excavated and treated on site.
Alternative SCS-7C would include dewatering and excavation of approximately
57,000 cubic yards of material for on-site aerobic biotreatment. Although
bioremediation is not a presumptive remedy for VOCs in soil, this technology would
achieve remediation goals. The schematic layout of Alternative SCS-7C is shown on
Figure 7-4. The backup for contaminated volume calculations are provided in
Appendix C. Alternative SC5-7C would include the installation of well points for
dewatering at a flow rate of 10 gpm to lower the water table to expose the residual
NAPL. The water collected during the dewatering process will be contained on site in
two 21,000 gallon carbon steel tanks, and transported to the appropriate disposal
facility at a frequency to be determined during the design phase. The soil would then
be excavated and stockpiled for processing. It is likely that most of the volatilization
of contaminants will occur during excavation, therefore, the cost to install a
temporary enclosure over the excavation has been included. Contaminated vapors
will be collected and treated on site. After the contaminated soil is placed in the
biopiles, minimal volatilization of the contaminants is expected. Based on the data
available, concentrations of contaminants that volatilize from the biopiles will be
below standards set forth under the dean Air Act

The excavated soil will be screened to remove all particles greater than two inches in
size, although slightly larger particle sizes may be allowable. On-site staging areas
would be constructed and soils would be piled on high density polyethylene (HOPE)

Camp Oreuer&McKee Inc. 7-23



TABLE 7-6
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 7
ALTERNATIVE SCS-7B: LIMITED ACTION • PARK DEMOLITION, ACCESS AND DEED

RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Access Restrictions (fencing and signs)
Park Demolition
Deed Restrictions (land use)

SUBTOTAL CONSTRUCTION COSTS(1)

$34,000
$10,000
$25,000

$69,000

TOTAL CAPITAL COSTS $69,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Signs and Fence Maintenance _________$200

TOTAL ANNUAL COSTS $200

REPLACEMENT COSTS

Access Restrictions (fencing and signs) (every 2 years)

TOTAL REPLACEMENT COSTS «

$34.000

$34,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$69,000
$2,000

$204,000

$275,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
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liners with fine sand layers above and below to maintain liner integrity. The
approximate soil pile dimensions would be 6 feet tall with the base of the pile
measuring 16 feet across and the top of the pile measuring 5 feet across. Given the
large volume of soils to be dewatered and the material processing, it is likely that the
biopiles will be set up in stages. If conditions are amenable, however, there is
sufficient area to set the piles at one time. The piles would be located in the area
shown on Figure 7-4. Water and nutrients (i.e., nitrogen and phosphorus) would be
added periodically as needed for optimal biological activity. In addition, pH would
be controlled by the addition of lime and/ or acid. Piping would be installed below
the piles within the fine sand layer above the HDPE line. The piping will collect
leachate produced by the piles. Following collection, the leachate will be recycled and
used for watering the piles as previously described. Mixing would be provided by a
mechanical mixer to enhance microorganism/ contaminant interactions and aeration,
thereby enhancing biodegradation rates of contaminants. Soils that meet the remedial
objectives will be placed back into the excavated areas upon approval by the
regulatory agencies. The estimated duration for the treatment of the 57,000 cubic
yards of soil is approximately 5 years.

Overall Protection of Human Health and the Environment

This alternative would reduce risks to human health and the environment, since soils
with concentrations above the clean-up goals would be excavated and treated to
naturally-occurring harmless soil constituents.

Compliance with ARARs

Biopile treatment of soils with mixing would be an effective corrective action that
would meet soil ARARs. The treatment area would be constructed, operated and
maintained according to OSHA requirements and hazardous waste operating
requirements. ARARs governing work and community safety would be met. For
leachate, it would take approximately 15 to 25 years to attain ARARs at the GMZ
boundary.

Long-term Effectiveness and Permanence

This treatment alternative would effectively control the migration of contaminants to
source control leachate. Bioremediation is effective over the long-term as the process
will permanently degrade, transform or immobilize the contaminants.

Reduction ofToxicity, Mobility, or Volume through Treatment

This treatment alternative would reduce soil contaminant concentrations to achieve
remedial goals. As a result to the extent practical, the toxicity, mobility, and/or
volume of contaminated materials would be eliminated or reduced.

Camp Dreuer & McKee Inc. 7-26
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Short-term Effectiveness

This treatment alternative would minimize immediate health risks, potentially posed
by soil contaminants. During excavation and soil screening, on-site workers could be
exposed to contaminants through direct contact or inhalation of generated dust. Such
exposure would be minimized through the use of protective clothing and equipment
and dust suppression procedures.

Implementobility

The treatment process involves using naturally-occurring soil microorganisms to
degrade the contaminated soil materials to harmless soil constituents. Biopile
treatment with mixing would be easily implemented. The materials and equipment
needed to implement mis bioremediation process are readily available and the
process is relatively straightforward. Implementation would require screening
equipment, mobile mixing apparatus, watering devices, and monitoring.

Cost

The costs to implement mis alternative are itemized in Table 7-7. The total capital
costs associated with this alternative are estimated at $15,647,000. Annual operation
and maintenance costs are estimated at $627,000. Assuming a discount rate of seven
percent, the net present worth of this alternative would be approximately $18,218,000.

7.3.4 Alternative SCS-7D: Contaminated Soils Excavation and
On-site Thermal Treatment/Recreational Facilities Replacement
Under mis alternative, approximately 57,000 cubic yards of contaminated soils would
be excavated for on-site thermal treatment via a mobile, direct-fired, low temperature
thermal treatment unit. The schematic layout of Alternative SCS-7D is shown on
Figure 7-5. A majority of the contaminated soil is located beneath the water table.
Therefore, Alternative SCS-7D would include the installation of well points for
dewatering at a flow rate of 10 gpm to lower the water table to expose the residual
N APL. The water collected during the dewatering process will be contained on site in
two 21,000 gallon carbon steel tanks, and transported to the appropriate disposal
facility at a frequency to be determined during the design phase. The soil would then
be excavated and stockpiled for processing. Due to the levels of VOCs expected
during excavation, the cost to install a temporary enclosure over the excavation has
been included. Contaminated vapors will be collected from the enclosure and treated
on site.

Excavated soils would be screened to remove particles greater than four inches in size
and then conveyed to the primary treatment unit where the contaminants are
thermally desorbed from the soil. This unit operates at temperatures up to 1,000 °F
which is sufficient to convert the contaminants in the soil to the vapor phase. The
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TABLE 7-7
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 7
ALTERNATIVE SCS-7C: EXCAVATION AND ON-SITE BIOLOGICAL TREATMENT/

RECREATIONAL FACILITIES REPLACEMENT
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Excavatoin and On-Srte Biological Treatment
Excavation Dewatering
Recreational Facilities Replacement

SUBTOTAL CONSTRUCTION COSTS(1)

$35.000
$4.574.000
$5,396.000

$90.000

$10,095,000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$1.514,000
$2.019.000
$1.514.000

$505.000

$15,647,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Fence Maintenance
Post Treatment Sampling

TOTAL ANNUAL COSTS

$6.000
$200

$621,000

$627,000

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS(Z> $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs(4>

Present Worth Replacement Costs <5)

TOTAL PRESENT WORTH

$15,647,000
$2,571.000

$0

$18.218,000

(1) Capital costs for consternation items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 5 years.
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treated soil is then conveyed to a process unit that cools and rehydrates the soil. The
soil is stockpiled for testing to ensure that the ARARs have been achieved. The
production rate of this system ranges from 80 to 120 tons per hour depending on soil
type and moisture content. Based on this rate, the estimated duration of the thermal
treatment is eight months.

The contaminated vapor stream is directed through a bag house to remove particulate
matter prior to being introduced to the afterburner. This process unit operates at
temperatures between 1,600 °F and 1,800 °F which is sufficient to treat the
contaminants to carbon dioxide and water vapor.

Overall Protection of Human Health and tiie Environment

This alternative would provide both short- and long-term protection as soils with
concentrations above the clean-up goals would be excavated and thermally treated.
Removing the source would prevent further migration of contaminants to
groundwater. Waste volumes would be significantly reduced. Emission control
measures would be implemented to minimize exposure of the public and on-site
workers to elevated concentrations of VOCs during the excavation, handling and
treatment processes.

Compliance with ARARs

Thermal treatment of contaminated soils would be an effective corrective action that
would meet soil ARARs. The treatment area would be constructed, operated and
maintained according to OSHA requirements and hazardous waste operating
requirements. ARARs governing work and community safety would be met. For
leachate it would take approximately 10 to 15 years to achieve ARARs at the GMZ
boundary.

Long-term Effectiveness and Permanence

This treatment alternative would effectively control the migration of contaminants
from soil to source control leachate. This alternative is a well-demonstrated
technology for removing VOCs from soils.

Reduction ofToxicity, Mobility, or Volume through Treatment

This alternative meets the regulatory preference to utilize treatment-based remedies
that reduce mobility, toxicity or volume. This treatment alternative would
significantly and permanently reduce the mobility, toxicity and volume of the VOCs
found in soils.
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Short-term Effectiveness

Thermal treatment is effective in reducing risks posed by VOCs in soils. Volatile
organic compounds released during excavation can be effectively controlled such that
there are no adverse impacts to public health. During excavation, on-site workers
could be exposed to contaminants through direct contact or inhalation of generated
dust. Such exposure would be minimized through the use of protective clothing and
equipment and dust suppression procedures. This anticipated duration to treat soils
under this alternative would be less than 1 year.

Implementobility

This treatment alternative is implementable and there are several vendors who are
capable of treating contaminated soils using mobile, on-site systems. It is possible
that mere may be delays associated with administratively implementing mis
technology. Excavation of soil below water table would be more complex as this
material would require dewatering prior to thermal treatment.

Cost

The costs to implement this alternative are itemized in Table 7-8. The total capital
costs associated with this alternative are estimated at $15,124,000. An annual
operation and maintenance cost of $85,000 associated with general maintenance of the
thermal treatment system has been estimated. Assuming a discount rate of seven
percent the net present worth of mis alternative would be approximately $15,209,000.

7.3.5 Alternative SCS-7E: Soil Vapor Extraction/Air Sparging
along Source Area/Monitoring/Groundwater Use Restrictions/
Catalytic Oxidation
This alternative would combine soil vapor extraction and air sparging technologies to
address contaminants in unsaturated and saturated soil and leachate in Source Area 7.

Under mis alternative, unsaturated and saturated contaminated soils would be
remediated in situ via a vapor extraction system. This alternative will consist of the
installation of a series of wells connected by an underground piping system. A
blower will provide the source of negative pressure to extract vapors from the
subsurface. Sixteen vacuum extraction wells will be placed in the suspected source
areas. The wells will be constructed to a depth of up to 25 feet and screened in the
vadose zone, where they will extract volatile contaminants from the unsaturated zone
as well as some leachate contaminants, which are able to volatilize from the surface of
the water table. The estimated flow rate for the SVE system is 1200 standard cubic
feet per minute (scfm).
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The spacing of the extraction well system is based on the radius of influence of an
individual extraction well. The radius of influence is determined mainly by the ability
of vapors to move through the unsaturated soils. For this area, COM has estimated a
radius of influence of 75 feet, however, the most effective method of determining the
radius of influence and flow rate is to perform an in situ air permeability test
Therefore a pilot program would be conducted prior to the design and construction of
the SVE system.

The air sparge system would be constructed to volatilize VOCs from saturated soils
and leachate through the injection of air. The VOCs would be collected using vapor
extraction wells. A total of 57 air sparge wells would be constructed to a depth of 50
feet below ground surface. COM has assumed a radius of influence of 25 feet for the
air sparging wells. Two air compressors would be used to inject air to the subsurface,
each at a rate of 400 scfm, for a total of 800 scfm. However, a pilot study would be
conducted to verify flow rate and the radius of influence prior to full-scale
implementation. A schematic showing the alternative, including the proposed
locations for the vapor extraction and sparge wells, is presented in Figure 7-6.

Given the presence of residual NAPL, it is expected that significant concentrations of
contaminated vapors will be extracted. The extracted vapors will be treated with a
catalytic oxidation unit. Catalytic oxidation is used to treat vapor streams that do not
have a high fuel value. The presence of a catalyst allows for thermal treatment of
vapors at a significantly lower temperature than systems that do not use a catalyst
The result is lower operational costs due to a lower amount of auxiliary fuel such as
natural gas. Carbon adsorption would not be a cost-effective technology for treating
die vapor upon startup of the soil vapor extraction systems. However, it is noted that
carbon adsorption could be used to address contaminants in the vapor after
contaminant concentration levels were reduced using catalytic oxidation for a period
of up to six months to one year. Costs for using a combination of catalytic oxidation
and carbon adsorption as part of this alternative are presented in Appendix D.

Monitoring will be required during system operation to maintain air quality
permitting compliance and to evaluate treatment system efficiency. System
monitoring will include VOCs only.

This alternative also includes implementing institutional controls within the GMZ
and groundwater monitoring along the margins of (he GMZ to assure that ARARs are
being met at the edge of the GMZ.

As with the No Action alternative, groundwater monitoring would be implemented
by installing five additional monitoring wells - two within the GMZ and three
downgradient of the GMZ - as shown on Figure 7-6. These wells, along with two
additional downgradient wells, will be sampled for VOCs based on a quarterly
sampling program for 2 years followed by a semiannual program for years 3 through
30, based on RCRA closure guidelines.
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TABLE 7-8
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 7
ALTERNATIVE W3*-70: CONTAMINATED SOILS EXCAVATION AND ON-SITE THERMAL TREATMENT

/ RECREATIONAL FACILITIES REPLACEMENT
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Contaminated Soils Excavation / On-Site Thermal Treatment
Excavation Dewatering
Recreational Facilities Replacement
Post Treatment Sampling

SUBTOTAL CONSTRUCTION COSTS(1)

$36.000
$6.683,000
$4.029.000

$90.000
$366.000

$11,204,000

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (10%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$1.120.000
$1.120.000
$1.120.000

$560.000

$15,124,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
General Maintenance of Thermal Treatment System

TOTAL ANNUAL COSTS

$65.000
$20,000

$85,000

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS m $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) <*>
Present Worth Annual O&M Costs(4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$15.124.000
$85.000

$0

$15,209,000

(1) Capital costs for contstruction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a project fife of 8 months.
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It is assumed that the SVE and air sparging systems will be operated over a period of
10 years.

Overall Protection of Human Health and the Environment

This alternative would reduce risks to human health and the environment by
reducing the mass of contaminants available to leach from soils to groundwater. This
alternative would also reduce concentrations of contaminants in saturated soil and
leachate.

Compliance with ARARs

This alternative would comply with soil ARARs in 15 to 25 years given that
contaminant concentrations would be reduced and the continued migration of
contaminants to leachate would be mitigated. Emission controls will be required to
ensure compliance with air quality standards. There is the potential for the formation
of dioxins during catalytic oxidation treatment. However, levels of dioxins would be
very low and well below any unacceptable risk levels.

Long-term Effectiveness and Permanence

This alternative offers long-term effectiveness and permanence for controlling the
migration of contaminants to leachate. Concentrations of contaminants in saturated
soil and leachate would also be reduced.

This alternative offers some long-term effectiveness and permanence for controlling
the migration of leachate from the GMZ into site-wide groundwater. The air sparge
technology can be operated reliably over long periods of time and it can reduce
leachate contaminant concentrations in the areas where it operates. The air sparge
system will partially control the migration of leachate from the GMZ into site-wide
groundwater. Therefore, this treatment system does offer moderate long-term
effectiveness in meeting the RAOs.

Note that institutional controls, which are a component of this alternative, will
provide an effective means by which to limit potential future exposures within the
GMZ. Also note that these institutional controls are permanent.

Reduction ofToxicity, Mobility, or Volume through Treatment

Implementation of mis alternative could result in a significant reduction of toxicity,
mobility and volume of contaminants. Emission controls will be implemented to treat
the contaminants removed during the vapor extraction process. Most catalytic units
are capable of more than 99 percent removal of chlorinated solvents and with the
contaminants at Source Area 7, there is little potential to form dioxins during
treatment
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Short-term Effectiveness

Implementation of this alternative will result in moderate risk/ disturbance to on-site
workers and the surrounding community during construction. It is anticipated that
the exposure scenario associated with this alternative would not be significant.

Implementatobility

This alternative is relatively straightforward to implement and the components of a
vapor extraction and air sparging system are readily available. These technologies are
widely used in similar applications.

Cost

The costs to implement Alternative SCS-7E are shown in Table 7-9. The total capital
costs associated with this alternative are estimated at $3,071,000. Annual operation
and maintenance costs are estimated at $320,000. Assuming a discount rate of seven
percent, the net present worth of Alternative SCS-7E would be approximately
$5,624,000.

7.4 Detailed Analysis of Soil Source Control
Alternatives for Source Area 9/10
This section includes the detailed analysis of alternatives developed for Source Area
9/10. Note for this area, limited data has been collected due to access restrictions by
the property owner. The data that has been collected suggests that elevated levels of
halogenated volatile organic compounds are present in this area.

Area 9/10 contains three locations that were initially considered as potential source
areas. The first is the former Mid-States Industrial property located in the northeast
corner of Area 9/10 (referred to as Area 9/10ne), at the intersection of 11th Street and
23rd Avenue. Soil gas, soil, and groundwater data collected during the SCOU RI
(CDM 1997) do not support the current existence of a significant soil source area at the
former Mid-States property.

The second potential source area is located beneath the building currently occupied
by Sundstrand Corporation's Plant #1 (referred to as Area 9/10c). Information from
lEPA's project files confirm the existence of underground storage tanks in the loading
dock area and in the area south of the loading dock. These tanks contained various
liquids, including jet fuel and chlorinated solvents such as 1,1,1-TCA. Immediately
downgradient of this solvent storage area, elevated concentrations of TCA (12 mg/L)
and other VOCs were found in MW201 (CDM 1997), indicating a nearby upgradient
source located beneath Plant #1. However, due to property access restrictions, soil
samples could not be collected from beneath Plant #1. As a result, Area 9/10c was not
considered in the contaminant fate and transport analysis (Section 5) because the soil
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TABLE 7-9
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVE)MIR SPARGING (AS) ALONG SOURCE
AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION

COST SUMMARY

Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
Leachate Monitoring Wens
VRS/Catarytfc Oxidation System
Air Sparging

SUBTOTAL CONSTRUCTION COSTS(1>

$25,000
$167.000
$120.000
$976.000
$694,000

$1,982,000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Hearth and Safety (5%)

TOTAL CAPITAL COSTS

TOTAL ANNUAL COSTS

REPLACEMENT COSTS

Leachate Monitoring Wells (every 15 years)
Equipment Replacement (e.g., motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS m

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O*M Costs m

Leachate Sampling
Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 10

Present Worth Replacement Coats m

TOTAL PRESENT WORTH

$297.000
$396,000
$297,000
$99.000

$3,071,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
VRS Regular Maintenance/Electrical
Leachate Samplng and Analysis (per event)
Catalytic Oxidation Maintenance
Regular System Maintenance/Electrical

$24.000
$63.000
$28.000

$109.000
$96.000

$320,000

$29,000

$30.000

$59,000

$3.071.000
$2,051,000

$207.000
$295.000

$0

$5,624.000

SCL-7E(1).idi

(1) CapM costs for consiruclton Items do not inducto overall to
separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Presentworth of amualO&M costs is based on a 7% discount rate over 10 years.
(5) Present worth erf replacement owls is based on a 7% annual dtocount rate ard

of leachate monitoring wefts and system equipment. P«9.1o*3
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source area is not characterized. Without characterization of the soil source area
beneath" Plant #1, it is not possible to predict the time required to achieve ARARs for
Area 9/10c. Area 9/10w is located at the west end of Sundstrand Plant #1 and it
represents a former outdoor drum storage area used to keep chlorinated solvents.
This area was included in the contaminant fate and transport analysis because soil
chemical concentrations were provided by lEPA's files. It should be noted, however,
that data for Area 9/10w is limited to only PCE in soil. Conclusions regarding the
time to reach ARARs in Area 9/10 are based only on PCE data from Area 9/10w.

7.4.1 Alternative SCS-9/10A: No Action
For Alternative SCS-9/10A, no remedial actions would be undertaken. The No
Action alternative is used as a basis of comparison for evaluating other proposed
remedial alternatives under CERCLA.

Overall Protection of Human Health and the Environment

Alternative SCS-9/10A would not be protective of human health or the environment
because it would not meet the clean-up goals or provide a reliable means of
preventing exposure to site contaminants. The source area contamination would not
be eliminated, reduced or controlled, except through natural attenuation mechanisms.
Contaminants would continue to leach from soils.

Compliance with ARARs

Alternative SCS-9/10A would not comply with the ARARs for remediating
contaminated soils until contaminant concentrations are reduced to acceptable levels
through natural attenuation mechanisms. It is noted that the results of fate and
transport indicate that leachate ARARs would be achieved at the GMZ boundary for
Area 9/10. However, since limited data exist for Area 9/10, it was not possible to
predict the time required to achieve ARARs.

Long-term Effectiveness and Permanence

There would be no long-term maintenance or component replacement requirements
as part of this alternative.

Reduction ofToxidty, Mobility or Volume Through Treatment

Because Alternative SCS-9/10A would not include any treatment options, it would
not reduce the toxicity, mobility or volume of contaminants at the site, other than
through natural attenuation mechanisms.
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Short-term Effectiveness

Since no action would be undertaken, this alternative would not pose any short-term
risk to the community or the environment as a result of remedial activities.

Implementobility

Alternative SCS-9/10A has no actions to implement.

Cost

There are no costs to implement Alternative SCS-9/10A as shown in Table 7-10.

7.4.2 Alternative SCS-9/10B: Limited Action - Deed Restrictions
Alternative SCS-9/10B includes placing deed restrictions on the contaminated area.
Deed restrictions would be instituted to prevent future site development.

Overall Protection of Human Health and the Environment

Alternative SCS-9/10B would be designed to provide a reduction of the risk to human
health by instituting deed restrictions. The restrictions would provide the necessary
controls for potential exposure pathways for contaminated soils as well as source
leachate.

Compliance with ARARs

Alternative SCS-9/10B would not comply with ARARs for Source Area 9, since
contaminants would continue to migrate to the leachate and then into site-wide
groundwater. As discussed for the No Action alternative, fate and transport results
indicate that ARARs are achieved at the GMZ boundary. Based on the limited data
existing for Area 9/10, it was not possible to predict the time required to achieve
ARARs for Area 9/10.

Long-term Effectiveness and Permanence

Alternative SCS-9/10B would not achieve any level of long-term effectiveness or
permanence. Deed restrictions on future site development would have to be enforced
in the long-term to be effective.

Reduction ofToxicity, Mobility or Volume through Treatment

Alternative SCS-9/10B would not reduce the toxicity, mobility or volume of
contaminants other than through natural attenuation mechanisms.
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TABLE 7-10
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 9/10
ALTERNATIVE SCS-9/10A: NO-ACTION (1)

COST SUMMARY

____________ Item/Description ______________________ Total Cost

CAPITAL COSTS

TOTAL CAPITAL COSTS $0

ANNUAL OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0

TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 9/10 soils is a true "no-action" - no additional measures,
which incur cost, will be taken for this alternative.
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Short-term Effectiveness

Alternative SCS-9/108 does not provide any level of short-term effectiveness.

Implementobility

Deed restrictions would be relatively easy to implement for limiting future site
development

Cost

The costs to implement Alternative SCS-9/10B are shown in Table 7-11. The total
capital costs associated with this alternative are estimated at $28,000. There are no
annual operation and maintenance costs associated with the implementation of this
alternative.

7.4.3 Alternative SCS-9/10C: Soil Vapor Extraction
Under this alternative, contaminated soils would be remediated in situ via a vapor
extraction system. This alternative will consist of the installation of a series of wells
connected by an underground piping system. A blower will provide the source of
negative pressure to extract vapors from the subsurface. Four vacuum extraction
wells will be placed in the suspected source areas as shown on Figure 7-7. The wells
will be screened in the vadose zone, where they will remove volatile contaminants
from the unsaturated zone as well as some leachate contaminants which are able to
diffuse from the surface of the water table.

The spacing of the extraction well system is based on the radius of influence of an
individual extraction well. The radius of influence is determined mainly by the ability
of vapors to move through the unsaturated soils. For this area, CDM has estimated a
radius of influence of 75 feet, however the most effective method of determining the
radius of influence is to perform an in situ air permeability test. Therefore a pilot
program would be conducted prior to the design and construction of the SVE system.

The vapors collected from the SVE unit will be treated using granular activated
carbon. Note that the vapor treatment scenario may be reevaluated based on the
results of additional data collection from Area 9/10 and the results of the SVE pilot
program.

Overall Protection of Human Health and the Environment

This alternative would reduce risks to human health and the environment by
reducing the mass of contaminants available to leach from soils to groundwater.
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TABLE 7-11
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 9/10
ALTERNATIVE SCS-9/10B: LIMITED ACTION - DEED RESTRICTIONS

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Deed Restrictions (land use)

SUBTOTAL CONSTRUCTION COSTS<1)

Bid and Scope Contingency (10%)

TOTAL CAPITAL COSTS

$25,000

$25,000

$2,500

$28,000

ANNUAL OPERATING AND MAINTENANCE COSTS

None

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS' $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(4)

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$28.000
$0
$0

$28,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
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Since this alternative is conducted in situ, there is minimal disturbance to the
community and surrounding area.

Compliance with ARARs

This alternative would comply with soil ARARs given that contaminant
concentrations would be reduced and the continued migration of contaminants to
leachate would be mitigated. Emission controls will be required to ensure compliance
with air quality standards.

Long-term Effectiveness and Permanence

This alternative offers long-term effectiveness and permanence for controlling the
migration of contaminants to leachate. Vapor extraction is a well-demonstrated
technology for the removal of VOCs from soils.

Reduction ofToxicity, Mobility, or Volume through Treatment

Implementation of this alternative could result in a significant reduction of toxicity,
mobility and volume of contaminants. Emission controls will be implemented to treat
the contaminants removed during the vapor extraction process.

Short-term Effectiveness

Implementation of this alternative will result in minimal risks to on-site workers and
the surrounding community during construction. It is anticipated that the exposure
scenario associated with this alternative would not be significant.

Implementation

This alternative is relatively straightforward to implement and the components of a
vapor extraction system are readily available. This technology is widely used in
similar applications.

Cost

The costs to implement Alternative SCS-9/10C are shown in Table 7-12. The total
capital costs associated with this alternative are estimated at $225,000. Annual
operation and maintenance costs are estimated at $329,000. Assuming a discount rate
of seven percent, the net present worth of Alternative SCS-9/10C would be
approximately $4308,000.
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TABLE 7-12
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 9/10
ALTERNATIVE SCS-9/10C: SOIL VAPOR EXTRACTION (SVE)

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

General
Soil Vapor Extraction (w/ emission controls)

SUBTOTAL CONSTRUCTION COSTS'

$3.000
$158,000

$161,000

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$16,000
$16,000
$24,000
$8,000

$225,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18,000
$164,000
$147,000

$329,000

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS m $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)P)

Present Worth Annual O&M Costs(4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$225.000
$4,083.000

$0

$4,308,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
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7.5 Detailed Analysis of Source Control Alternatives for
Source Area 11
This section includes the detailed analysis of alternatives developed for Source Area
11. The results of subsurface investigations conducted in this area indicate the
presence of residual NAPL. The primary VOCs detected in this area include the
aromatic compounds ethylbenzene, toluene and xylene. The results of the fate and
transport analysis indicated that groundwater ARARs would be attained for all
contaminants of concern within the GMZ boundary under the No Action scenario.

7.5.1 Alternative SCS-11A: No Action
For Alternative SCS-11A, no remedial actions would be undertaken. The No Action
scenario alternative is used as a basis of comparison for evaluating other proposed
remedial alternatives under CERCLA.

Overall Protection of Human Health and the Environment

Alternative SCS-11A would not be protective of human health or the environment
because it would not meet the clean-up goals or provide a reliable means of
preventing exposure to site contaminants. The source area contamination would not
be eliminated, reduced or controlled, except through natural attenuation mechanisms.
Contaminants would continue to leach from soils.

Compliance with ARARs

Alternative SCS-11A would not comply with the soil ARARs for remediating
contaminated soils until contaminant concentrations are reduced to acceptable levels
through natural attenuation mechanisms.

Long-term Effectiveness and Permanence

There would be no long-term maintenance or component replacement requirements
as part of this alternative.

Reduction ofToxicity, Mobility or Volume Through Treatment

Because Alternative SCS-11A would not include any treatment options, it would not
reduce the toxitity, mobility or volume of contaminants at the site, other than through
natural attenuation mechanisms.

Short-term Effectiveness

Since no action would be undertaken, this alternative would not pose any short-term
risk to the community or the environment as a result of remedial activities.
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Implementobility

Alternative SCS-11A has no actions to implement.

Cost

There are no costs to implement Alternative SCS-11A as shown in Table 7-13.

7.5.2 Alternative SCS-11B: Limited Action - Deed Restrictions
Alternative SCS-11B includes placing deed restrictions on the contaminated area.
Deed restrictions would be instituted to prevent future site development.

Overall Protection of Human Health and tlie Environment

Alternative SCS-11B would be designed to provide a reduction of the risk to human
health by instituting deed restrictions. The restrictions would provide the necessary
controls for potential exposure pathways for contaminated soils as well as source
leachate. However, Alternative SCS-11B would not be protective of the environment
as the results of the fate and transport analysis indicate that contaminants in soils are
impacting groundwater at the site.

Compliance with ARARs

Alternative SCS-11B would comply with ARARs since the results of the fate and
transport analysis indicate that contaminants in soil are not impacting groundwater at
the site.

Long-term Effectiveness and Permanence

Alternative SCS-11B would not achieve any level of long-term effectiveness or
permanence. Deed restrictions on future site development would have to be enforced
over the long-term to be effective.

Reduction ofToxirity, Mobility or Volume through Treatment

Alternative SCS-11B would not reduce the toxicity, mobility or volume of
contaminants other than through natural attenuation mechanisms.

Short-term Effectiveness

Alternative SCS-11B does not provide any level of short-term effectiveness.

Implementability

Deed restrictions would be relatively easy to implement for limiting future site
development.
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TABLE 7-13
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11A: NO-ACTION(1)

COST SUMMARY

Item/Description Total Co»t

CAPITAL COSTS

TOTAL CAPITAL COSTS $0

ANNUAL OPERATING AND MAINTENANCE COSTS

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0

TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 11 soils is a true "no-action" - no additional measures,
which incur cost will be taken for this alternative.
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Cost

The costs to implement Alternative SCS-11B are shown in Table 7-14. The total
capital costs associated with this alternative are estimated at $28,000. There are no
annual operation and maintenance costs associated with the implementation of this
alternative.

7.5.3 Alternative SCS-11C: Soil Vapor Extraction/Catalytic
Oxidation
Under this alternative, contaminated soils would be remediated in situ via a vapor
extraction system. This alternative will consist of the installation of a series of wells
connected by an underground piping system. A blower will provide the source of
negative pressure to extract vapors from the subsurface. Five vacuum extraction
wells will be placed in the source area as shown on Figure 7-8. The wells will be
screened in the vadose zone, where they will remove volatile contaminants from the
unsaturated zone as well as some leachate contaminants which are able to diffuse
from the surface of the water table. Typically, the extraction wells are constructed of
polyvinyl chloride material. However, due to the presence of NAPL, it has been
assumed that the wells will be constructed of carbon steel.

The spacing of the extraction well system is based on the radius of influence of an
individual extraction well. The radius of influence is determined mainly by the ability
of vapors to move through the unsaturated soils. For Area 11, COM has estimated a
radius of influence of 75 feet, however the most effective method of determining the
radius of influence is to perform an in situ air permeability test. Therefore a pilot
program would be conducted prior to the design and construction of the SVE system.

Given the presence of residual NAPL, it is expected that significant quantities of
contaminated vapors will be extracted. The vapors will be treated with a catalytic
oxidation unit. This system employs a catalyst to facilitate the oxidation of the
contaminants. As such, catalytic oxidation units operate at much lower temperatures
than thermal incineration systems. The catalyst is a precious metal formulation (e.g.,
platinum or palladium). Carbon adsorption would not be a cost-effective technology
for treating the vapor upon startup of the soil vapor extraction system. It is noted that
carbon adsorption could be used to address contaminants in the vapor after
contaminant concentration levels were reduced using catalytic oxidation for a period
of up to six months to one year. Costs for using a combination of catalytic oxidation
and carbon adsorption as part of mis alternative are presented in Appendix D.

Overall Protection of Human Health and the Environment

This alternative would reduce risks to human health and the environment by
reducing the mass of contaminants available to leach from soils to groundwater.
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TABLE 7-14
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11B: LIMITED ACTION - DEED RESTRICTIONS

COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Deed Restrictions (land use)

SUBTOTAL CONSTRUCTION COSTS m

$25,000

$25,000

Bid and Scope Contingency-(10%)

TOTAL CAPITAL COSTS

$2,500

$28,000

ANNUAL OPERATING AND MAINTENANCE COSTS

None

TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS

None

TOTAL REPLACEMENT COSTS m $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs(4>

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$28,000
$0
$0

$28,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
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Since this alternative is conducted in situ, there is minimal disturbance to the
community and surrounding area.

Compliance with ARARs

This alternative would comply with ARARs given that contaminant concentrations
would be reduced and the continued migration of contaminants to leachate would be
mitigated. Given that residual NAPL has been found at the water table interface,
emission controls will be required to ensure compliance with air quality standards.

There is the potential for dioxins to be present in the vapor stream, though at low
levels. Sampling will be conducted to monitor the presence of dioxins.

Long-term Effectiveness and Permanence

This alternative offers long-term effectiveness and permanence for controlling the
migration of contaminants to leachate. Vapor extraction is a well-demonstrated
technology for the removal of VOCs from soils.

Reduction ofToxicity, Mobility, or Volume through Treatment

Implementation of this alternative could result in a significant reduction of toxicity,
mobility and volume of contaminants. However, residual NAPL at the water table
interface could result in the continuing release of contaminants to the unsaturated
zone. Emission controls will be implemented to treat the contaminants removed
during the vapor extraction process.

Short-term Effectiveness

Implementation of this alternative will result in minimal risks to on-site workers and
the surrounding community during construction. It is anticipated that the exposure
scenario associated with this alternative would not be significant.

Implementation

This alternative is relatively straightforward to implement and the components of a
vapor extraction system are readily available. This technology is widely used in
similar applications.

Cost

The costs to implement Alternative SCS-11C are shown in Table 7-15. The total
capital costs associated with mis alternative are estimated at $543,500. Annual
operation and maintenance costs are estimated at $212,880. Assuming a discount rate
of seven percent, the net present worm of Alternative SCS-11C would be
approximately $3,185,500.
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TABLE 7-15
SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT

ROCKFORO, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

COST SUMMARY

Ram/Description Total Coet

CAPITAL COSTS

General
Soil Vapor Extraction (with emission controls)
Catalytic Oxidation System

SUBTOTAL CONSTRUCTION COSTS(1)

$3,000
$242.000
$143.500

$388.500

Bid Contingency (10%)
Scope Contingency (10%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$39.000
$39.000
$58.000
$19.000

$543,500

ANNUAL OPERATING AND MAINTENANCE COSTS

General
Regular System Maintenance/Electrical
Catalytic Oxidation System Maintenance
Post Treatment Sampling

TOTAL ANNUAL COSTS

$18.000
$36.000
$68.880
$90.000

$212,880

REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS' $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costsm

Present Worth Replacement Costs

TOTAL PRESENT WORTH

$543.500
$2.642.000

$0

$3,185.500

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Praaent worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
Note: SVE present worth costs ana based on 30 year operation.
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7.6 Detailed Analysis of Source Control Leachate
Alternatives for Source Area 4
7.6.1 Alternative SCL^A: No Action/Leachate Monitoring
Restrictions on Groundwater Usage/Natural Attenuation
This alternative includes implementing institutional controls and a groundwater and
leachate monitoring program. Institutional controls restricting groundwater usage
would be recorded with the State and the Qty. Monitoring would be implemented by
installing four additional monitoring wells - two within and two downgradient of the
source area. These wells, along with two additional existing wells, will be sampled
for VOCs on a quarterly sampling program for 2 years followed by a semiannual
program for years 3 through 30, based on RCRA closure guidelines.

Overall Protection of Human Health and the Environment

Implementing institutional controls (groundwater use restrictions) will be protective
of human health with respect to the prevention of humans contacting the leachate,
and generally using the groundwater. However, the No Action alternative is not
necessarily protective of downgradient receptors because contaminants are allowed to
migrate into the site-wide groundwater without control beyond that which is
naturally occurring. Therefore, human and environmental receptors in downgradient
locations are not protected from future contamination by the No Action alternative.

Note that the extent to which future contaminant migration would occur from the
leachate into the site-wide groundwater is dependent significantly upon the selected
soil remedial alternative. For example, if an alternative was selected that would
completely remove the contaminant mass, such as the excavation alternative for
Source Area 4, there may be no significant contaminant mass in the unsaturated or
saturated zones to contribute to the leachate. It might be expected, under this
alternative, therefore, that the leachate concentrations would begin to decline given
the lack of source materials. If site-wide groundwater receptors are of adequate
distance downgradient such that natural attenuation processes would reduce
contaminant mass to protective levels given the declining concentrations of
contaminants in the leachate, then the No Action alternative may be considered
protective.

However, the No Action alternative is not considered protective when coupled with
the other soil remedial alternatives, since the other soil alternatives do not guarantee
that all of the NAPL will be removed. Without the NAPL removed, the leachate
could continue to be impacted by dissolved contaminants, thereby impacting site-
wide groundwater.
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Compliance with ARARs

This alternative would not comply with ARARs at the GMZ boundary for at least 60
to 70 years given that contaminant concentrations above MCLs would continue to
migrate from the soil and leachate into the site-wide groundwater. This condition
would hold true independent of which soil remedial alternative is implemented. The
length of time associated with the leachate exceeding MCLs would, however, be
dependant upon the soil remedial alternative selected. If the NAPL was removed
through excavation, then the leachate may achieve an average concentration
equivalent to MCLs within a relatively short time frame compared to a matter of
decades to centuries, if the NAPL is not removed.

Long-Term Effectiveness and Permanence

The importance of long-term effectiveness and permanence with respect to managing
downgradient risk will be somewhat reliant upon the soil remediation strategy
implemented. However, the No Action alternative would not, in itself, achieve any
level of long-term effectiveness or permanence. If NAPL removal through excavation
is included in the selected soil alternative, which is both effective and permanent, then
the lack of effectiveness or permanence associated with the No Action alternative may
not be significant. However, with most of the soil alternatives, the No Action
alternative does not provide an adequate level of long-term effectiveness or
permanence to manage downgradient risks.

Reduction ofToxicity, Mobility or Volume through Treatment

Since the No Action alternative does not include any treatment of the leachate beyond
that which is naturally occurring, this alternative would not reduce the toxicity,
mobility, or volume of the contaminants in the leachate.

Snort-Term Effectiveness

The No Action alternative does not provide any level of short-term effectiveness with
regard to the source area leachate or the site-wide groundwater.

Implementability

Implementation of the No Action alternative will require mat three tasks be
performed, which are in fact part of all the other leachate alternatives. These tasks
include the installation of new monitoring wells, planning and implementing a new
environmental monitoring program, and preparing the necessary papers for the deed
for recording the deed restrictions.

The construction of new monitoring wells is straightforward, given that the
technologies to be used and the sampling methods are all well established. The

Camp Dcoiet&McKee Inc. 7-55



Final Focused Feasibility Study Report
Southeast Rockford Source Control Operable Unit

Revision No. 1
Septembers, 2000

Section 7

potential difficulty in implementing the construction of the new monitoring wells will
be in obtaining access to the proposed drilling sites. Planning and implementing the
new sampling program can be performed readily. These types of programs have
been put together before, and many examples exist from which to draw. Finally, the
deed needs to be recorded with the State and other appropriate entities. The
procedures for this type of activity are well established and can be followed without
significant difficulty. Therefore, all of the proposed No Action alternative tasks can
be implemented without significant difficulty.

Cost

The costs to implement Alternative SCL-4A are shown in Table 7-16. The total capital
costs associated with this alternative are estimated at $54,000. Annual operation and
maintenance costs are $7,000, and replacement costs are estimated at $29,000.
Assuming a discount rate of seven percent, the net present worth of Alternative SCL-
4A would be approximately $269,000.

7.6.2 Alternative SCL-4B: Limited Action/Leachate Monitoring,
Leachate Collection and Treatment by Air Stripping Uni^Off-site
Surface Water Discharge/Groundwater Use Restrictions
This alternative combines the elements of the No Action alternative together with a
hydraulic containment scenario to be implemented along the downgradient side of
the GMZ. Hydraulic containment of the leachate at the GMZ boundary would be
achieved through the construction of a limited groundwater pump and treat system.
The groundwater would be extracted through a series of six extraction wells, treated
using air stripping and discharged on site into neighboring surface waters. A
schematic showing the alternative, including the proposed locations for the extraction
wells, is presented in Figure 7-9.

Monitoring will be required during system operations to maintain permit compliance
and to evaluate treatment system efficiency. For this reason, system monitoring will
include VOCs, as well as the standard NPDES permit monitoring requirements (i.e.,
total dissolved solids, nitrate, nitrite, phosphorous, etc.).

This alternative also includes implementing institutional controls within the GMZ
and groundwater monitoring both interior to and beyond the limits of the GMZ.
Institutional controls would be implemented through recording the GMZ with the
State of Illinois, and deed recording the GMZ with the State and the City.

As with the No Action alternative, groundwater monitoring would be implemented
by installing four additional monitoring wells - two within the GMZ and two
downgradient of the GMZ - as shown on Figure 7-9. These wells, along with two
additional downgradient wells, will be sampled for VOCs on a quarterly sampling
program for 2 years followed by a semi-annual program for years 3 through 30, based
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TABLE 7-16

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FOCUSED FEASIBILITY STUDY

SOURCE AREA 4 - LEACHATE
ALTERNATIVE SCL-4A: NO ACTION / LEACHATE MONITORING/ RESTRICTIONS

ON GROUNDWATER USAGE/ NATURAL ATTENUATION
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Monitoring WeNs

SUBTOTAL CONSTRUCTION COSTS

Bid and Scope Contingency (20%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS (D

$25.000
$18.000

$43,000

$9.000
$2,000

$54,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$7.000

TOTAL ANNUAL COSTS $7,000

REPLACEMENT COSTS m

Monitoring Well Replacement (every 15 years) ____$29.000

TOTAL REPLACEMENT COSTS $29,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(4)

Leachate Sampling
Quarterly SampUng - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs(S)

TOTAL PRESENT WORTH

$54.000

$52.000
$149.000
$14,000

$269,000

(1) Capfeal coats for construction terns do not Include oversight fees.
(2) Replacement costs Include construction and oversight capital cosl
(3) Capital costs represent the present worth of the given alternative.
(4) The •Present Worth AmualOftM Cost" sne tern includes al annual costs except for costs per

samping and analysis event Costs incurred for sampling and analysis am broken down per samping
schedule as listed. Samping and analysis costs are based on a 7% discount rate over a 30 year projection

(Based on RCRA Closure Guidelnes).
(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

monitoring wets replacement every 15 years.
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~~ on RCRA closure guidelines. These wells will also be instrumented to collect water
level data on a semi-continuous rate to monitor extraction system performance.

~~~ It is anticipated that groundwater extraction activities will persist over the entire 30
years of the planning horizon used for costing in the FFS. This assumption is
independent of the type of soil remedy selected. It is possible, even likely, that if the
NAPL source is removed under the soil excavation alternative, then the groundwater
extraction system could be discontinued before 30 years occurs, however, a 30-year
planning horizon was used to simplify the analyses.

Overall Protection of Human Health and the Environment

Due to the shallow depth of contamination, in this source area, implementing
institutional controls within the boundaries of the GMZ will eventually be protective
of human health with respect to the prevention of humans contacting the leachate,
and generally using the groundwater. The hydraulic containment option also is
protective of downgradient receptors of the GMZ since contaminated leachate is
contained at the boundary of the GMZ, and removed for treatment and discharge.
Only those contaminants downgradient of the GMZ, within the site-wide
groundwater, would impact downgradient receptors. To this end, the hydraulic
containment option is protective of human health and the environment.

Compliance with ARARs

This alternative would not comply with ARARs at the boundary of the GMZ given
that contaminant concentrations above MCLs would continue to exist in the site-wide
groundwater. However, this alternative would eliminate the continued migration of
contaminants from the GMZ into site-wide groundwater above ARARs within 35 to
45 years. Although continued operation of the groundwater extraction system would
overtime reduce contaminant concentrations in the site-wide groundwater, it may
take a significant amount of time for concentrations in the downgradient
groundwater to decrease to MCLs or below.

This condition would hold true independent of which soil remedial alternative is
implemented, since the soil remedy would only impact leachate concentrations within
the GMZ. The length of time associated with the leachate exceeding MCLs would,
however, be dependant upon the soil remedial alternative selected, but this would
only impact leachate concentrations within the GMZ. Note that there are no
groundwater quality ARARs within the GMZ.

Long-Term Effectiveness and Performance

This alternative offers both long-term effectiveness and permanence for containing
the migration of leachate from the GMZ into site-wide groundwater. The
groundwater extraction system can be operated over long periods of time and can
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effectively eliminate the downgradient migration of leachate across the GMZ
boundary. This holds true independent of which soil remedy is selected.

Note that institutional controls which are a component of this alternative will provide
an effective means by which to limit potential future exposures within the GMZ. Also
note that these institutional controls are permanent.

Reduction of Toxicity, Mobility or Volume Through Treatment

This alternative directly effects the mobility of contaminant migration in the site-wide
ground water. By intercepting leachate as it migrates across the GMZ boundary, the
contaminants are removed from the shallow flow system prior to their migration into
downgradient areas. Therefore, this alternative effectively limits the mobility of the
leachate-borne contaminants. Minimal reduction in contaminant toxicity and volume
is realized through the implementation of hydraulic containment.

Short-Term Effectiveness

In die short term, construction workers and drillers may be exposed to the
contaminants found within the leachate, however, this exposure would be limited to
only those periods of time during construction. It is anticipated that the exposure
scenarios associated with the construction workers, etc. would not be significant.

Implementability

The technologies associated with this alternative are proven and widely used in
similar applications. In addition, the proposed location of the wells and pipelines are
in locations that are reasonably easy to access. Therefore, this alternative is relatively
straightforward to implement.

The only difficult aspect of this alternative to implement may be the surface water
discharge, since surface discharge permits often entail the control of constituents that
are not related to the GMZ such as total dissolved solids or nutrients. Although this
aspect of the alternative may not significantly impact the implementability of the
alternative, it may make the alternative unimplementable.

Cost

The costs to implement Alternative SCL-4B are shown in Table 7-17. The total capital
costs associated with this alternative are estimated at $249,000. Annual operation and
maintenance costs are $16,000, and replacement costs are estimated at $107,000.
Assuming a discount rate of seven percent, the net present worm of Alternative SCL-
4B would be approximately $732,000.
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TABLE 7-17

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD. ILLINOIS

AREA4-LEACHATE
ALTERNATIVE SCL̂ B: UMTTED ACTION / LEACHATE HOMTOMNO / LEACHATE

COLLECTION AND TREATMENT BY AIR STRIPPING UNIT / OFF-SITE SURFACE
WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS

COST SUMMARY

ttMlVDMcriptio Total COM

CAPITAL COSTS

Greundwater UM Restriction*
Leacnate Containment System
Leachate MonHoring Waks

$25.000
$118.000
$18.000

SUBTOTAL CONSTRUCTION COSTS "' $1(1,000

Bid Contingency (15%) $24,000
Scope Contingency (20%) $32.000
Engineering and Design (15%) $24.000
Oversight/Health and Safety (5%) ____$8.000

TOTAL CAPITAL COSTS $249.000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System $7.000
Leachate Containment System Sampling and
Analysis (per event) $4.000
Leachate Sampling and Analysis (per event) _____$5.000

TOTAL ANNUAL COSTS $16.000

REPLACEMENT COSTS n

Leachate Containment System (every 15 years)
MonHoring Well Replacement (every 15 years)

TOTAL REPLACEMENT COSTS

$78.000
$29.000

$107.000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m
Present Worth Annual O4M Costs M

Leachate Containment System
Quarterly Samplng - years 1 through 30

Leachate Monitoring WeRs
Quarterly Sampling • years 1 and 2
Semi-annual Samplng - years 3 through 30

Present Worth Replacement Costs *

TOTAL PRESENT WORTH

$249.000
$87.000

$200.000

$37.000
$106.000
$53.000

$732.000

(1)
(2)
(3)
(4)

hdudt coMtnidlon Mtf owiflQht cflptal
flt VM pCMMt WOrtl OF WW QNW1

Coflto feiounvd tor MfnpMno 0nd MMlysIs •!•
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l and i (hdudkig
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7.6.3 Alternative SCL-4O Air Sparging along GMZ Boundary/
Leachate Monitoring/Groundwater Use Restrictions
This alternative combines the elements of the Limited Action alternative together with
an air sparging injection well system located downgradient along the northwestern
boundary of the GMZ. The air sparge system would be constructed to strip
groundwater of VOCs in situ through the injection of air. The gas and stripped
solvents would be collected using vapor extraction wells. A schematic showing the
alternative, including the proposed locations for the sparge wells, is presented in
Figure 7-10. Six sparge wells and three vapor extraction wells will be located along
the boundary of the GMZ.

Given the presence of residual NAPL, it is expected that significant quantities of
contaminated vapors will be extracted. The vapors will be treated with a catalytic
oxidation unit. This system employs a catalyst to facilitate the oxidation of the
contaminants. As such, catalytic oxidation units operate at much lower temperatures
than thermal incineration systems. The catalyst is a precious metal formulation (e.g.,
platinum or palladium).

Monitoring will be required during system operation to maintain air quality
permitting compliance and to evaluate treatment system efficiency. For this reason,
system monitoring will include VOCs, only.

This alternative also includes implementing institutional controls within the GMZ
and groundwater monitoring both interior to and beyond the limits of the GMZ.
Institutional controls would be implemented through recording the GMZ with the
State of Illinois, and deed recording the GMZ with the State and the City.

As with the No Action alternative, groundwater monitoring would be implemented
by installing four additional monitoring wells - two within the GMZ and two
downgradient of the GMZ - as shown on Figure 7-10. These wells, along with two
additional downgradient wells, will be sampled for VOCs and bioparameters on a
quarterly sampling program for 2 years followed by a semiannual program for years
3 through 30, based on RCRA closure guidelines.

It is anticipated that the air sparging and subsequent monitoring activities will persist
over the entire 30 years of the planning horizon used for costing in the FFS. This
assumption is independent of the type of soil remedy selected. It is possible, even
likely, that if the NAPL source is removed under the soil excavation alternative, then
the air sparge system could be discontinued before 30 years occurs, however, a 30-
year planning horizon was used to simplify the analyses.

CDM CunpDreiKr&McKecInc. 7-62
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~1 Overall Protection of Human Health end the Environment

As discussed under the No Action alternative, implementing institutional controls
~~ within the boundaries of die GMZ will be protective of human health with respect to
' the prevention of humans contacting the leachate, and generally using the

groundwater. The air sparging well point system is also protective of downgradient
receptors of the GMZ since contaminated leachate is treated in situ prior to its
discharge into the site-wide groundwater at the boundary of the GMZ. To this end,
the air sparge alternative is protective of human health and the environment
downgradient of the GMZ.

Compliance with ARARs

This alternative would eventually comply with ARARs at the boundary of the GMZ
given mat contaminant concentrations above MCLs would be treated to below MCLs
as leachate passes through the well point system prior to discharging to site-wide
groundwater. In this way, this alternative eliminates the continued migration of
contaminants above ARARs from the GMZ into site-wide groundwater after a period
of 15 to 25 years. Implementing this alternative does effectuate treatment of limited
areas of the contaminant mass within the saturated soils and all of the leachate at
those areas adjacent to the well point system. However, the NAPLs beneath the
source areas are not treated directly such that the contaminant mass would be
depleted only through separate soil source control activities or via natural processes.
Therefore, it will be on the order of decades to centuries before the leachate
throughout the GMZ will be below ARARs. ARARs will be attained at the GMZ
boundary in from 15 to 25 years.

Long-Term Effectiveness and Permanence

This alternative offers long-term effectiveness and permanence for controlling die
migration of leachate from the GMZ into site-wide groundwater. The air sparge
technology can be operated reliably over long periods of time and it can effectively
reduce leachate contaminant concentrations in the areas where it operates. Since die
treatment system has been placed at die downgradient boundary of die GMZ, die air
sparge system will control die migration of leachate from die GMZ into site-wide
groundwater. Therefore, diis treatment system does offer complete long-term
effectiveness in meeting die RAOs.

Note diat institutional controls which are a component of diis alternative will provide
an effective means by which to limit potential future exposures widiin die GMZ. Also

— note that tiiese institutional controls are permanent
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Reduction ofToxicity, Mobility, and/or Volume

This alternative directly effects the mobility of the contaminated leachate. By
stripping the contamination from the leachate as it migrates across the hot spots
within the GMZ, the contaminants are removed from the shallow flow system prior to
their migration into downgradient areas. Therefore, this alternative effectively limits
the mobility of the leachate-borne contaminants.

Contaminated vapors extracted via the soil vapor extraction system will be treated in
a catalytic oxidation unit. Therefore, a reduction in contaminant toxicity and volume
will be realized through the implementation of this alternative.

Short-Term Effectiveness

In the short term, construction workers and drillers may be exposed to the
contaminants found within the leachate, however, mis exposure would be limited to
only those periods of time during construction. It is anticipated that the exposure
scenarios associated with the construction workers, etc. would not be significant.

Implementability

The technologies associated with this alternative are proven and widely used in
similar applications. In addition, the proposed location of the wells and pipelines are
reasonably easy to access. Therefore, this alternative is considered relatively
straightforward to implement.

Cost

The costs to implement Alternative SCL-4C are shown in Table 7-18. The total capital
costs associated with this alternative are estimated at $2,037,000. Annual operation
and maintenance costs are $57,000, and replacement costs are estimated at $39,000.
Assuming a discount rate of seven percent, the net present worth of Alternative SCL-
4C would be approximately $2,522,000.

7.6.4 Alternative SCL-4D: Reactive Barrier Wall/Leachate
Monitorin^Groundwater Use Restrictions
This alternative combines the elements of the No Action alternative together with a
funnel and gate reactive barrier scenario to be constructed at the downgradient
boundary of the GMZ. The reactive barrier system would be constructed to treat the
leachate of VOCs in situ as it leaves the GMZ through the reactive gate. A schematic
showing the alternative is presented in Figure 7-11.

Monitoring will be required during use of the wall to characterize compliance and to
evaluate treatment system efficiency. For mis reason, system monitoring will include
VOCs. This alternative also includes implementing institutional controls within the
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TABLE 7-18
SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

AREA 4- LEACHATE
ALTERNATIVE SCL-4C: AIR SPARGING ALONG GHZ BOUNDARY/ LEACHATE MONITORING /

GROUNOWATER USE RESTRICT)
COST SUMMARY

Item/Description Total Co«t

CAPITAL COSTS

Groundwater Use Restrictions
General
VRS
Air Sparging
Leachate Monitoring Web

SUBTOTAL CONSTRUCTION COSTS(1)

Bid Contingency (10%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$25,000
$1,038,000

$180.000
$62.000
$9.000

$1,314.000

$197,000
$263,000
$197,000
$66.000

$2.037.000

ANNUAL OPERATING AND MAINTENANCE COSTS

VRS Maintenance/Electrical
Leachate Sampling and Analysis (per sample event)
Air Sparging System Maintenance/Electrical

TOTAL ANNUAL COSTS

$26.000
$5.000

$26,000

$57,000

REPLACEMENT COSTS

Leachate Monitoring Wells (every 15 years)
Equipment Replacement (e.g.. motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTS m

$29,000

$10.000

$39.000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m $2,037.000
Present Worth Annual O&M Costs w $323.000

Quarterly Samping - years 1 and 2 $37.000
Semi-annual Sampling-years 3 through 30 $106,000

Present Worth Replacement Costs'" ______$19.000

TOTAL PRESENT WORTH $2.522,000

jde oversight fees, which are accounted for separately,
rarstghtcaptal costs.

(1) C^pttal costs tor construction Kerns do not inc
(2) Replacement costs Include construction and (
(3) Capital costs represent the present worth of the given alternative.
(4) The "Present Worth Annual OftM CosT Nne Hem taduds* a* annual costs except for costs per

sampling and analysis event Costs incurred for tamping and analysis are broken down per tamping
schedule as listed. Sampling and analysis costs are based on a 7% discount rate over a

30 year projection (Based on RCRA Closure GukMnes).
(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

system equipment and monitoring wefe every 15 years (twice over 30 year projection).
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GMZ and groundwater monitoring both interior to and beyond the limits of the GMZ.
Institutional controls would be implemented through recording the GMZ with the
State of Illinois, and deed recording the GMZ with the State and the Gty.

As with the No Action alternative, groundwater monitoring would be implemented
by installing four additional monitoring wells - two within the GMZ and two
downgradient of the GMZ - as shown on Figure 7-11. These wells, along with two
additional downgradient wells, will be sampled for VOCs on a quarterly sampling
program for 2 years followed by a semiannual program for years 3 through 30, based
on RCRA closure guidelines.

It is anticipated that the reactive barrier will be continuously in use and monitored
over the entire 30 years of the planning horizon used for costing in the FFS. This
assumption is independent of the type of soil remedy selected. It is possible, even
likely, that if the NAPL source is removed under the soil excavation alternative, then
the need of the reactive wall could be discontinued before 30 years occurs, however,
monitoring would continue and thus a 30-year planning horizon was used to simplify
the analyses.

Overall Protection of Human Health and the Environment

As discussed under the No Action alternative, implementing institutional controls
within the boundaries of the GMZ will be protective of human health with respect to
the prevention of humans contacting the leachate, and generally using the
groundwater. The reactive barrier option is also protective of downgradient receptors
of the GMZ since contaminated leachate is treated in situ prior to its discharge into the
site-wide groundwater at the boundary of the GMZ. Therefore, the reactive barrier is
protective of downgradient human health and the environment.

Compliance with ARARs

This alternative would comply with ARARs at the boundary of the GMZ immediately
after construction and in operation. This alternative does eliminate the continued
migration of contaminants from the GMZ into site-wide groundwater. Implementing
this alternative does effectuate treatment of the contaminant mass within the
saturated soils and the leachate, such that the leachate passing from the GMZ into the
site-wide groundwater will be below the MCLs.

Note that leachate not meeting ARARs would continue to persist unless a soil remedy
is implemented that greatly reduces the volume and mobility of the contaminant

_ mass.
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Long-Term Effectiveness and Permanence

This alternative offers both long-term effectiveness and permanence for controlling
the migration of leachate above MCLs from the GMZ into site-wide groundwater.
The reactive barrier technology can be operated reliably over relatively long periods
of time and it can effectively reduce leachate contaminant concentrations in the areas
where it operates, such that this treatment technology can control the migration of
leachate from the GMZ into site-wide groundwater. Therefore, the reactive barrier is
both effective and permanent

Note that institutional controls which are a component of this alternative will provide
an effective means by which to limit potential future exposures within the GMZ. Also
note that these institutional controls are permanent

Reduction ofToxicity, Mobility, and/or Volume

This alternative directly effects the toxicity and volume of the contaminated leachate.
By treating the contamination in situ as the leachate migrates across the GMZ
boundaries, the contaminants are destroyed prior to their migration into
downgradient areas. Therefore, this alternative effectively reduces me toxicity and
volume of the leachate-borne contaminants.

Short-Term Effectiveness

In the short term, construction workers and drillers may be exposed to the
contaminants found within the leachate, however, mis exposure would be limited to
only those periods of time during construction. It is anticipated that the exposure
scenarios associated with the construction workers, etc. would not be significant.
There may also be some public concerns as well given construction within an
industrial and public setting.

Implementability

The technologies associated with this alternative are proven and have been used in
similar applications. However, the location of the trench is not located on a single
property, and is located near a drainage way, adjacent to structures and utilities,
which are somewhat deep in excavation, all of which may influence construction. As
with any trench, underground utilities, and dewatering complicate construction. It is
likely that these factors can be managed during design and construction of the
reactive barrier, however there are issues mat impact the implementability of this
alternative mat do not impact other alternatives.
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Cost

The costs to implement Alternative SCL-4D are shown in Table 7-19. The total capital
costs associated with this alternative are estimated at $5,659,000. Annual operation
and maintenance costs are $7,000, and replacement costs are estimated at
$83,000. Assuming a discount rate of seven percent, the net present worth of
Alternative SCL-4D would be approximately $5,911,000.

7.6.5 Alternative SCL-4E: Air Sparging along GMZ Boundary
and Source Area/Leachate Monitorin^Groundwater Use
Restrictions
This alternative combines the elements of the No Action alternative together with an
air sparging scenario to be implemented in the source area and within the boundary
of the GMZ. Air sparging which can be implemented along with the soil remedy of
SVE would be achieved through the construction of an air sparge system of wells and
blowers. The air sparge system would be constructed to strip groundwater within the
GMZ of VOCs in situ through the injection of air into specially designed well
bubblers. The gas and stripped solvents would be collected in the SVE system above
the water table to protect human health and the environment. A schematic showing
the alternative, including the proposed locations for the sparge wells, is presented in
Figure 7-12. Six air sparge wells and three vapor extraction wells will be installed at
the GMZ boundary and operated with a vapor recovery system similar to SCL-4C
However, for alternative SCL-4E, four sparge wells will be installed near the source
area.

Given the presence of residual NAPL, it is expected that significant quantities of
contaminated vapors will be extracted. The vapors will be treated with a catalytic
oxidation unit. This system employs a catalyst to facilitate the oxidation of the
contaminants. As such, catalytic oxidation units operate at much lower temperatures
than thermal incineration systems. The catalyst is a precious metal formulation (e.g.,
platinum or palladium).

Monitoring will be required during system operations to maintain air quality
permitting compliance and to evaluate treatment system efficiency. For this reason,
system monitoring will include VOCs, only.

This alternative also includes implementing institutional controls within the GMZ
and groundwater monitoring bom interior to and beyond the limits of the GMZ.
Institutional controls would be implemented through recording the GMZ with the
State of Illinois, and deed recording the GMZ with the State and the City.
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TABLE 7-19

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD, ILLINOIS

AREA 4- LEACHATE
ALTERNATIVE SCL-4D: REACTIVE BARRIER WALL / LEACHATE MONITORING /

GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Kern/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions $25.000
Reactive Barrier WaB $3,580.000
Leachate Monitoring Wells ____$45.000

SUBTOTAL CONSTRUCTION COSTS(1> $3,660,000

Bid Contingency (15%) $548.000
Scope Contingency (20%) $730.000
Engineering and Design (15%) $548.000
Oversight/Health and Safety (5%) ____$183.000

TOTAL CAPITAL COSTS $5,66»,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$7.000

TOTAL ANNUAL COSTS $7,000

REPLACEMENT COSTS m

Iron Rejuvenation
Monitoring Well Replacement (every 15 years)

TOTAL REPLACEMENT COSTS

$25.000
$58.000

$83,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m

Present Worth Annual O&M Costs m

Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs w

TOTAL PRESENT WORTH

$5,659.000

$52.000
$149.000
$51.000

$6,911.000

(1) Rsptscsmanl costs Mute eomlnicfen art ovaislgMcapMcos&
(2) Capital coats represent the preaent worth of the given atemattve.
(4) The •Present Worth Annual O&M CoeTlne Mem Includes al annual costs except for coals per

sanding and analysis event, costs Incurred for tamping and analysis are broken down per camping
schedule as listed. Samplng and analysis costs an> based on a 7% dtocount rate over a
30 year projection (Based on RCRA Closure Guidelines).

(3) Presert worm of reptacemeitf costs to based ma 7% anntial discount r^
monitoring wefc every 15 years and Iron rejuvenation every 10 years (three Umes over 30 year projection).
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As with the No Action alternative, groundwater monitoring would be implemented
by installing four additional monitoring wells - two within the GMZ and two
downgradient of the GMZ - as shown on Figure 7-12. These wells, along with two
additional downgradient well, will be sampled for VOCs and bioparameters on a
quarterly sampling program for 2 years followed by a semiannual program for
years 3 through 30, based on RCRA closure guidelines.

It is anticipated that the air sparging activities will persist over the entire 30 years of
the planning horizon used for costing in the FFS. This assumption is independent of
the type of soil remedy selected. It is possible, albeit unlikely, that if the NAPL source
is removed under the implementation of a soil remedy that the air sparge system
could be discontinued before 30 years occurs, however, a 30-year planning horizon
was used to simplify the analyses.

Overall Protection of Human Health and the Environment

As discussed under the No Action alternative, implementing institutional controls
within the boundaries of the GMZ will be protective of human health with respect to
the prevention of humans contacting the leachate, and generally using the
groundwater. The air sparging option is also protective of downgradient receptors of
the GMZ since contaminated leachate is treated in situ prior to its discharge into the
site-wide groundwater at the boundary of the GMZ. Further, this air sparge
alternative addresses the leachate within the GMZ. To this end, the air sparge
alternative protects human health and the environment downgradient of the GMZ.

Compliance with ARARs

This alternative would comply with ARARs for leachate at the boundary of the GMZ
within 10 to 20 years given that treatment will also occur at the source, therefore
reducing the migration of contaminants from the GMZ into site-wide groundwater.
Implementing this alternative does effectuate treatment of the contaminant mass
within the saturated soils and the leachate, such that eventually the leachate within
the GMZ will be below the MCL. Again note that air sparging must be conducted
with the SVE soil remedy to control off gas and protect human health near the source
areas.

Long-Term Effectiveness and Permanence

This alternative offers long-term effectiveness and permanence for controlling the
migration of leachate from the GMZ into site-wide groundwater. The air sparge
system is a technology that can be operated reliably over long periods of time and it
can effectively reduce leachate contaminant concentrations in the areas where it
operates. Therefore, the air sparge system does offer complete long-term effectiveness
in meeting the RAOs.
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Note that institutional controls which are a component of this alternative will provide
an effective means by which to limit potential future exposures within the GMZ. Also
note that these institutional controls are permanent.

Reduction ofToxicity, Mobility, and/or Volume

This alternative directly effects the mobility of the contaminated leachate. By
stripping the contamination from the leachate as it migrates across the hot spots
within the GMZ, the contaminants are removed from the shallow flow system prior to
their migration into downgradient areas. Therefore, this alternative effectively limits
the mobility of the leachate-bome contaminants.

Short-Term Effectiveness

In the short term, construction workers and drillers may be exposed to the
contaminants found within the leachate, however, this exposure would be limited to
only those periods of time during construction. It is anticipated that the exposure
scenarios associated with the construction workers, etc. would not be significant.
Construction workers would be protected by OSHA-approved protective clothing
and equipment.

Implementability

The technologies associated with this alternative are proven and widely used in
similar applications. In addition, the proposed location of the wells and pipelines are
in locations that are reasonably easy to access. Therefore, this alternative is
considered relatively straightforward to implement.

Cost

The costs to implement Alternative SCL-4E are shown in Table 7-20. The total capital
costs associated with this alternative are estimated at $2,306,000. Annual operation
and maintenance costs are $57,000, and replacement costs are estimated at $49,000.
Assuming a discount rate of seven percent, the net present worth of Alternative SCL-
4E would be approximately $2,796,000. Note that since it is expected that the source
control alternative to be implemented will be SVE, the costs to place vapor extraction
wells in the source area and emissions control are not included in the overall costs of
this alternative. If SVE is not implemented, then these costs will have to added to this
cost.
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TABLE 7-20
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORO, ILLINOIS
FOCUSED FEASIBILITY STUDY

AREA4-LEACHATE
ALTERNATIVE SCL-4E: AIR SPARGING ALONG GMZ BOUNDARY AND SOURCE AREA /

LEACHATE MONITORING / GROUNOWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
VRS
Air Sparging
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS ID

$25,000
$1,038.000

$312.000
$104.000

$9.000

$1,488.000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$223.000
$298.000
$223.000
$74.000

$2,306,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per sample even!)
VRS Regular System Maintenance/Electrical
Air Sparging Regular System Maintenance/Electrical

TOTAL ANNUAL COSTS

$5.000
$26,000
$26,000

$57,000

REPLACEMENT COSTS

Leachate Monitoring Weds (every 15 years)
Equipment Replacement (e.g., motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTSm

$29.000

$20.000

$49,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) w

Present Worth Annual O&M Costs "'
Quaterty Samolng - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs <*>

TOTAL PRESENT WORTH

$2,306,000
$323,000
$37.000

$106.000
$24,000

$2,796.000

(1) Capttal costs for construction ttems do not Include oversight fees, which are accounted for separate!
(2) Replacement costs include construction and oversight capital costs.
(3) Capttal costs represent the present worth of the given alternative.
(4) The "Present Worth Annual O&M Cost" line item includes al annual costs except for costs per

samping and analysis event. Costs Incurred for sampling and analysis are broken down per samplin
schedule as listed. Sampling and analysis costs are based on a 7% discount rate over a
30 year projection (Based on RCRA Closure Guidelines).

(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
system equipment every 15 years (once over 30 year projection) and monitoring wefts every 30 year
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7.7 Detailed Analysis of Source Leachate Control
Alternatives for Source Area 7
7.7.1 Alternative SCL-7A: No Action/Leachate Monitoring
Groundwater Use Restrictions/Natural Attenuation
This alternative includes implementing institutional controls and a groundwater and
leachate monitoring program. Institutional controls restricting groundwater usage
would be recorded with the State and the City. Monitoring would be implemented by
installing five additional monitoring wells - three within and two downgradient of
the source area. These wells, along with four existing monitoring wells will be
sampled for VOCs and bioparameters on a quarterly sampling program for 2 years
followed by a semiannual program for years 3 through 30, based on RCRA closure
guidelines.

Overall Protection of Human Health and the Environment

Implementing institutional controls will be protective of human health with respect to
the prevention of humans contacting the leachate, and generally using the
groundwater. However, the No Action alternative is not necessarily protective of
downgradient receptors because contaminants are allowed to migrate into the site-
wide groundwater without control beyond that which is naturally occurring.
Therefore, human and environmental receptors in downgradient locations are not
protected from future contamination by the No Action alternative.

Note that the extent to which future contaminant migration would occur from the
leachate into the site-wide groundwater is dependent significantly upon the selected
soil remedial alternative. For example, if an alternative was selected that would
completely remove the contaminant mass, there may be no significant additional
contaminant mass in the unsaturated or saturated zones to contribute to the leachate.
It might be expected, under this alternative, therefore, that the leachate concentrations
would begin to decline given the lack of source materials.

If site-wide groundwater receptors are of adequate distance downgradient such that
natural attenuation processes would reduce contaminant mass to protective levels
given the declining concentrations of contaminants in the leachate, then the No Action
alternative may be considered protective. However, given the proximity of the creek,
it is unlikely that natural attenuation would adequately reduce contaminant
concentrations prior to their discharge. Therefore, the No Action alternative is not
considered protective of human health and the environment, especially with respect
to the site-wide groundwater and downgradient receptors.
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Compliance with ARARs

This alternative would not comply with ARARs given that contaminant
concentrations above MCLs would continue to migrate from the leachate into the site-
wide groundwater. It is estimated that from 80 to 90 years would be required to attain
ARARs at the GMZ boundary. The length of time associated with the leachate
exceeding MCLs would, however, be dependant upon the soil remedial alternative
selected. If die NAPL was removed through excavation, men the leachate may
achieve an average concentration equivalent to MCLs within a relatively short time
frame compared to a matter of decades to centuries, if die NAPL is not removed.

Long-Term Effectiveness and Permanence

The importance of long-term effectiveness and permanence with respect to managing
downgradient risk will be somewhat reliant upon die soil remediation strategy
implemented. However, die No Action alternative would not, in itself, achieve any
level of long-term effectiveness or permanence. If NAPL removal through excavation
is included in die selected soil alternative, which is botii effective and permanent, then
die lack of effectiveness or permanence associated with die No Action alternative may
not be significant.

Note that institutional controls which are a component of die No Action alternative
will provide an effective means by which to limit potential future exposures within
die GMZ. Also note tiiat tiiese institutional controls will be permanent However,
these controls are a part of all die alternatives, and therefore, do not improve die long-
term effectiveness or permanence of die No Action alternative with respect to die
other alternatives.

Reduction ofToxicity, Mobility, and/or Volume through Treatment

Since die No Action alternative does not include any treatment of die leachate beyond
that which is naturally occurring, this alternative would not reduce die toxicity,
mobility, or volume of die contaminants in die leachate.

Short-Term Effectiveness

The No Action alternative does not provide any level of short-term effectiveness with
regard to die source area leachate or die site-wide groundwater.

Implententability

Implementation of die No Action alternative win require three tasks be performed,
which are in fact part of all the odier leachate alternatives. These tasks include install
new monitoring wells, planning and implementing a new environmental monitoring
program, and preparing die necessary papers for die deed recordation.
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The construction of new monitoring wells is straightforward, given that the
technologies to be used and the sampling methods are all well established. The
potential difficulty in implementing the construction of the new monitoring wells will
be in obtaining access to the proposed drilling sites. Although access can be obtained,
it may take time for the proper access agreements to be negotiated. Planning and
implementing the new sampling program can be performed readily. These types of
programs have been put together before, and many examples exist from which to
draw. Finally, the deed needs to be recorded with the State and other appropriate
entities. The procedures for this type of activity are well established and can be
followed without significant difficulty. Therefore, all of the proposed No Action
alternative tasks can be implemented without significant difficulty.

Cost

The costs to implement Alternative SCL-7A are shown in Table 7-21. The total capital
costs associated with this alternative are estimated at $67,000. Annual operation and
maintenance costs are $9,000, and replacement costs are estimated at $44,000.
Assuming a discount rate of seven percent, the net present worth of Alternative SCL-
7A would be approximately $347,000.

7.7.2 Alternative SCL-7B: Multi-Phase Extraction/Collect
Leachate and Treat by Air Stripping Una/Discharge to On-site
Surface Water/Groundwater Use Restrictions/Monitoring
This alternative combines the elements of the No Action alternative together with
multi-phase extraction (MPE) system to be implemented in the source and a hydraulic
containment system to be implemented along the downgradient side of the GMZ.
Hydraulic containment of the leachate at the GMZ boundary would be achieved
through the construction of a limited groundwater pump and treat system. The
groundwater would be extracted through a series of eight extraction wells at a flow
rate of 10 gallons per minute, treated using air stripping and discharged on site into
neighboring surface waters. A schematic showing the proposed locations for the
leachate extraction wells is presented in Figure 7-13.

Monitoring will be required during system operations to maintain permit compliance
and to evaluate treatment system efficiency. Containment system monitoring
parameters will include VOCs, as well as the standard NPDES permit monitoring
requirements (i.e., total dissolved solids, nitrate, nitrite, phosphorous, etc.).

Multi-Phase Extraction (MPE) can be generally defined as the application of a vacuum
to an extraction well, resulting in the extraction of a combination of the following
phases - non-aqueous phase liquids (NAPLs), groundwater and soil vapor. The
applied vacuum typically extracts soil vapors and enhances groundwater and NAPL
recovery. There are several configurations of MPE mat have been used, depending on
the phases of contaminant present (e.g. light versus dense NAPLs) and the subsurface
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TABLE 7-21

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FOCUSED FEASIBILITY STUDY

SOURCE AREA 7 - LEACHATE
ALTERNATIVE SCL-7A: NO ACTION / LEACHATE MONITORING/ GROUNDWATER

USE RESTRICTIONS/ NATURAL ATTENUATION
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS

Bid Contingency (15%)
Scope Contingency (20%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$25.000
$23.000

$48,000

$7,000
$10,000
$2.000

$67,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$9,000

TOTAL ANNUAL COSTS $9,000

REPLACEMENT COSTS(1>

Monitoring Well Replacement (every 15 years) ____$44.000

TOTAL REPLACEMENT COSTS $44,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) *>
Present Worth Annual O&M Costs

Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs m

TOTAL PRESENT WORTH

$67,000

$67,000
$191.000
$22.000

$347,000

(1) Replacement costs include construction and oversight capital costs.
(2) Capital costs represent the present worth of the given alternative.
(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

monitoring wefts every 30 years.



SMALL VALLEY

MW-106

CENTRAL
PUMP;
STATION

150

MONITORING WELL LOCATION

PROPOSED MONITORING WELL LOCATION

LEACHATE EXTRACTION WELL

4-INCH CARBON STEEL PIPE

Z-INCH CARBON STEEL PIPE

GMZ BOUNDARY

Invlronmintot tnglntfrt. scientists,
planner*, t management consultants

FIGURE No. 7-13
SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT

ROCKFORD. ILLINOIS
FOCUSED FEASBILITY STUDY

LEACHATE CONTAINMENT SCHEMATIC LAYOUT FOR
AREA 7, SOURCE CONTROL ALTERNATIVE SCL-7B



Final Focused Feasibility Study Report
Southeast Rockford Source Control Operable Unit

Revision No. 1
Septembers, 2000

Section 7

conditions. The extent of effective remediation of a MPE well is dependent on die
extent of groundwater drawdown that is achieved. The greater the volume of soil
that is dewatered, the greater the volume of soil that is remediated by SVE that is
induced during MPE. In addition, the greater the drawdown, the greater the
groundwater and NAPL (if present) recovery rate.

The subsurface conditions and contaminants at Source Area 7 make MPE applicable
for remediating source soils. The target soils are moderately permeable and the
contaminants are all volatile thus providing conditions that are favorable for removal
of contaminants in the vapor phase during MPE.

Pilot testing would be performed to determine MPE well spacing, and vapor and
leachate extraction rates. To approximate the costs of a MPE system, an assumed
radius of influence of MPE wells of 25 feet, a leachate extraction rate of 0.5 gpm/well
and vapor extraction rate of 25 scfm/well have been assumed. The latest definition of
the source areas has been used to conceptually locate MPE wells as shown in Figure
7-14. Each of these 10 wells would be installed in the source to a depth of
approximately 25 feet and be piped underground to a central vacuum pump/vapor
treatment system enclosure. The enclosure would also include an air/water
separator, with the water pumped to the leachate containment system air stripper.

It has been assumed mat six additional monitoring wells would be installed to
monitor the saturated zone of treatment of the MPE wells. In addition, nine vadose
zone pressure monitoring points would be installed to monitor the treatment zone in
unsaturated soils.

It has been assumed that it will be necessary to further define exactly where the areas
of highest contamination are located to focus MPE. To do this an innovative
geophysical method would be used prior to designing the MPE system. A
geophysical method that measures the relative resistivity of the subsurface would be
applied. Since the presence of contaminants results in an increase in resistivity within
the subsurface, a three-dimensional depiction of relative resistance can be used to
identify areas of contamination. Vertical induction profiling (VIP) and surface
induction profiling (SIP) use electromagnetic induction to define in three-dimension
anomalies that are indicative of contamination. This method can detect contaminants
in both the soil and groundwater. To provide complimentary information on the site
geology, gamma ray and EM-39 logging would also be performed.

The geophysical survey would use monitoring wells to collect subsurface readings. It
is anticipated that existing monitoring wells MW-105A, MW-134, MW-106 and MW-
135 would be used in the survey. In addition, me three new monitoring wells that are
proposed for the leachate containment system would also be used in the survey.
Figure 7-15 shows the Geophysical Survey layout for Area 7.
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~~ The results of the survey will be a color 2D contour map of the SIP data and a color
3D model of the VIP data. In addition, color graphics will be provided that display
the VIP results as depth and vertical slice views and 3D oblique perspective views.

This alternative also includes implementing institutional controls within the GMZ
and groundwater monitoring both within and beyond the limits of the GMZ.
Institutional controls would be implemented through recording the GMZ with the
State of Illinois, and deed recording the GMZ with the State and the City.

~ As with the No Action alternative, groundwater monitoring would be implemented
by installing five additional monitoring wells - three within the GMZ and two
downgradient of the GMZ - as shown on Figure 7-13. These wells, along with four
existing monitoring wells, will be sampled for VOCs and bioparameters on a
quarterly sampling program for 2 years followed by a semiannual program for years
3 through 30, based on RCRA closure guidelines. These wells will also be
instrumented to collect water level data on a semi-continuous rate to monitor
extraction system performance.

It is anticipated that groundwater extraction activities will persist over the entire 30
years of the planning horizon used for costing in the FFS. This assumption is
independent of the type of soil remedy selected. It is possible, albeit unlikely, that if
the NAPL source is removed by implementation of the MPE system and a soil
remedy, men the groundwater extraction system could be discontinued before 30
years occurs, however, a 30-year planning horizon was used to simplify the analyses.

Overall Protection of Human Health and the Environment

As discussed under the No Action alternative, implementing institutional controls
within the boundaries of the GMZ will be protective of human health with respect to
the prevention of humans contacting the leachate, and generally using the
groundwater. This alternative is also protective of downgradient receptors of the
GMZ since contaminated leachate is contained at the boundary of the GMZ, and
removed for treatment and discharge. Only those contaminants downgradient of the
GMZ, within the site-wide groundwater, would impact downgradient receptors. To
this end, this alternative is protective of human health and the environment. The
MPE component of this alternative would accelerate the rate of contaminant removal
and further reduce soil and leachate contaminant concentrations within the most

— contaminated areas.

Compliance with ARARs

This alternative would not comply with ARARs at the boundary of the GMZ for
approximately 30 years given mat contaminant concentrations above MCLs would
continue to exist in the site-wide groundwater. However, mis alternative would
eventually eliminate the continued migration of contaminants from the GMZ into site-
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wide groundwater. Although continued operation of the groundwater extraction
system would overtime reduce contaminant concentrations in the site-wide
groundwater, it may take a significant amount of time for concentrations in the
downgradient groundwater to decrease to MCLs or below.

This condition would hold true independent of which soil remedial alternative is
implemented, since the soil remedy would only impact leachate concentrations within
the GMZ. The length of time associated with the leachate exceeding MCLs would,
however, be dependant upon the soil remedial alternative selected, but this would
only impact leachate concentrations within the GMZ. Note that there are no
groundwater quality ARARs within the GMZ.

Long-Term Effectiveness and Permanence

This alternative offers both long-term effectiveness and permanence for containing
the migration of leachate from the GMZ into site-wide groundwater. The
groundwater extraction system technology can be operated over long periods of time
and can effectively eliminate the downgradient migration of leachate across the GMZ
boundary. This holds true independent of which soil remedy is selected. The
accelerated contaminant removal rate offered by MPE would add to the long term
effectiveness and permanence of this alternative.

Note that institutional controls which are a component of this alternative will provide
an effective means by which to limit potential future exposures within the GMZ. Also
note that these institutional controls are permanent.

Reduction ofToxicity, Mobility, and/or Volume

This alternative directly effects the mobility of contaminant migration in the site-wide
groundwater. By intercepting leachate as it migrates across the GMZ boundary and
treating leachate with MPE within the GMZ, the contaminants are removed from the
shallow flow system prior to their migration into downgradient areas. Therefore, this
alternative effectively limits the mobility of the leachate-bome contaminants.

Short-Term Effectiveness

In the short term, construction workers and drillers may be exposed to the
contaminants found within the leachate, however, this exposure would be limited to
only those periods of time during construction. It is anticipated that the exposure
scenarios associated with the construction workers would not be significant.

Implementabuity

The technologies associated with this alternative are proven and have been used in
similar applications. In addition, the proposed location of the wells and pipelines are
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in locations that are reasonably easy to access. Therefore, this alternative is
considered relatively straightforward to implement.

The only difficult aspect of this alternative to implement may be the surface water
discharge, since surface discharge permits often entail the control of constituents that
are not related to the GMZ such as total dissolved solids or nutrients.

Cost

The costs to implement Alternative SCL-7B are shown in Table 7-22. The total capital
costs associated with this alternative are estimated at $1,435,000. Annual operation
and maintenance costs are $128,000, and replacement costs are estimated at $326,000.
Assuming a discount rate of seven percent, the net present worth of Alternative SCL-
7B would be approximately $2,637,000.

7.7.3 Alternative SCL-7C: Reactive Barrier Wall/Leachate
Monitorin^Groundwater Use Restrictions
This alternative combines the elements of the No Action alternative together with a
funnel and gate reactive barrier scenario to be constructed at the downgradient
boundary of the GMZ. The reactive barrier system would be constructed to treat the
leachate of VOCs in situ as it leaves the GMZ through the reactive gate. A schematic
showing the alternative is presented in Figure 7-16.

Monitoring will be required during use of the wall to characterize compliance and to
evaluate treatment system efficiency. For this reason, system monitoring will include
VOCs.

This alternative also includes implementing institutional controls within the GMZ
and groundwater monitoring both interior to and beyond the limits of the GMZ.
Institutional controls would be implemented through recording the GMZ with the
State of Illinois, and deed recording the GMZ with the State and the City.

As with the No Action alternative, groundwater monitoring would be implemented
by installing five additional monitoring wells - three within the GMZ and two
downgradient of the GMZ - as shown on Figure 7-16. These wells, along with four
existing monitoring wells will be sampled for VOCs on a quarterly sampling program
for 2 years followed by a semiannual program for years 3 through 30, based on RCRA
closure guidelines.

It is anticipated mat the reactive barrier will be used over the entire 30 years of the
planning horizon used for costing in the FFS to maintain leachate below MCLs from
migrating beyond the GMZ. This assumption is independent of the type of soil
remedy selected. It is possible, that if the NAPL source is removed under the soil
excavation alternative, men the reactive wall could be discontinued before 30 years
occurs. However, a 30-year planning horizon was used to simplify the analyses.
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TABLE 7-22

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD, ILLINOIS

AREA 7-LEACHATE
ALTERNATIVE SCL-7B: MULTI-PHASE EXTRACTION/ COLLECT LEACHATE AND
TREAT BY AIR STRIPPWG UNIT/DISCHARGE TOON-SITE SURFACE WATER/

GROUNDWATER USE RESTRICTONSJMOMTORMO
COSTSUMMARY

HMH/DMC npooo Total Coat

CAPITAL COSTS

Groundwater UM Restriction* $25.000
Leachate Containment System $322.000
Leachate Monitoring Wets $23.000
Multiphase Extraction in Source Areas $425.000
Multiphase Extraction Monitoring $44.000
Geophysical Survey ____$87.000

SUBTOTAL CONSTRUCTION COSTS'" $121.000

Bid Contingency (15%) $139.000
Scope Contingency (20%) $185,000
Engineering and Design (15%) $139.000
Oversight/Health and Safety (5%) _____$46,000

TOTAL CAPITAL COSTS $1,415,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System $35,000
Leachate Treatment System Sampling and Analysis
(per sampling event) $4,000

Leachate Sampling and Analysis (per sampling event) $8,000
Multi-Phase Extraction in Source Areas _____$83,000

TOTAL ANNUAL COSTS $121,000

REPLACEMENT COSTS ca

Leachate Containment System (every 1 5 years)
Monitoring WM Replacement (every 15 years)

TOTAL REPLACEMENT COSTS

$282.000
$44.000

$328,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)™
Present Worth Annual OCM Coals w

Leachate Treatment System Sampling
Quarterly Sampling - years 1 through 30

Leachate Samptng
Quarterly Sampfog - yean 1 and 2
Semiannual Sampling - yean 3 through 30

Present Worth Replacement Coats"

TOTAL PRESENT WORTH

$1,435,000
$852,000

$200,000

$44.000
$145.000
$181.000

$2.837.000

(1)
m

IM do noHnohidvi owriflftt IMA.
ooils Inefcje* ooMkudtan and OMnlght eapM eortt
k repreaent tie present worth of the given alternative.

(4) The Tnaont War* AmusiOaM OoeT Ine Hsm I
sampInQ and ana** event. Costs Incurred lor tamping and enalyrieam broken down aenemplng
Mhedutoatlsted. Sanvangandanal.«lsootlsambeiedona7%dtooounlralseMra

Extadon SyMm (Based on RCRA Ctowra OuUrihMS).
(5)

UMrtral pump stolon, exhadlon wtNs. piping, pumps, and itr MrippInQ
unM) mory 15 years <Mce over 30 year projector)).
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Overall Protection of Human Health and the Environment

As discussed under the No Action alternative, implementing institutional controls
within the boundaries of the GMZ will be protective of human health with respect to
the prevention of humans contacting the leachate, and generally using the
groundwater. The reactive barrier option also is protective of downgradient receptors
of the GMZ since contaminated leachate is treated in situ prior to its discharge into the
site-wide groundwater at the boundary of the GMZ. Therefore, the reactive barrier is
protective of downgradient human health and the environment

Compliance with ARARs

This alternative would comply with leachate ARARs at the boundary of the GMZ
upon construction and operation although contaminant concentrations above MCLs
would continue to exist in the site-wide groundwater. Implementing this alternative
does effectuate treatment of the contaminant mass within the saturated soils and the
leachate, such that the leachate passing from the GMZ into the site-wide groundwater
will be below the MCLs.

Note that leachate above MCLs would continue to persist above MCLs independent
of the soil remedy selected unless the excavation alternative was implemented, in
which case the NAPL would be removed and leachate concentrations would likely
decrease. Although leachate concentrations would drop, it is still likely that leachate
would continue to contain constituents above MCLs for some time into the future.

Long-Term Effectiveness and Permanence

This alternative offers both long-term effectiveness and permanence for controlling
die migration of leachate from the GMZ into site-wide groundwater. The reactive
barrier technology can be operated reliably over relatively long periods of time and it
can effectively reduce leachate contaminant concentrations in the areas where it
operates, such that this treatment technology can control the migration of leachate
from the GMZ into site-wide groundwater. Therefore, the reactive barrier is both
effective and permanent.

Note that institutional controls which are a component of this alternative will provide
an effective means by which to limit potential future exposures within the GMZ. Also
note that these institutional controls are permanent

Reduction ofToxicity, Mobility, and/or Volume

This alternative directly effects the toxicity and volume of the contaminated leachate.
By treating the contamination in situ as the leachate migrates across the GMZ
boundaries, the contaminants are destroyed prior to their migration into
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downgradient areas. Therefore, this alternative effectively reduces the toxitity and
volume of the leachate-bome contaminants.

Short-Term Effectiveness

In the short term, construction workers and drillers may be exposed to the
contaminants found within the leachate, however, this exposure would be limited to
only those periods of time during construction. It is anticipated that the exposure
scenarios associated with the construction workers, etc. would not be significant.

Implementability

The technologies associated with this alternative are proven and widely used in
similar applications. However, the location of the trench is located near a drainage
way, and structures or utilities would influence construction. As with any trench,
underground utilities and dewatering also complicate construction. It is likely that
these factors can be managed during design and construction of the reactive barrier,
however there are issues that impact the implementability of this alternative that do
not impact other alternatives.

Cost

The costs to implement Alternative SCL-7C are shown in Table 7-23. The total capital
costs associated with this alternative are estimated at $4,104,000. Annual operation
and maintenance costs are $8,000, and replacement costs are estimated at $97,000.
Assuming a discount rate of seven percent, the net present worth of Alternative SCL-
7C would be approximately $4,391,000.

7.8 Detailed Analysis of Source Control Leachate
Alternatives for Source Area 9/10
7.8.1 Alternative SCL-9/10A: No Action/Leachate Monitoring
Grotmdwater Use Restrictions/Natural Attenuation
This alternative includes implementing institutional controls and a groundwater and
leachate monitoring program. Institutional controls restricting groundwater usage
would be recorded with the State and the City. Monitoring would be implemented by
installing five additional monitoring wells - three within and two downgradient of the
source area. These wells, along with one additional downgradient well, will be
sampled for VOCs and bioparameters on a quarterly sampling program for 2 years
followed by a semiannual program for years 3 through 30, based on RCRA closure
guidelines.
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TABLE 7-23

SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD, ILLINOIS

AREA 7 - LEACHATE
ALTERNATIVE SCL-7C: REACTIVE BARRIER WALL / LEACHATE MONITORING/

GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions $25,000
Reactive Barrier Wall $2.573.000
Leachate Monitoring Wells ____$50.000

SUBTOTAL CONSTRUCTION COSTS|1> $2,648,000

Bid Contingency (15%) $397.000
Scope Contingency (20%) $530.000
Engineering and Design (15%) $397.000
Oversight/Health and Safety (5%) $132.000

TOTAL CAPITAL COSTS $4,104,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$8.000

TOTAL ANNUAL COSTS $8,000

REPLACEMENT COSTS (D

Iron Rejuvenation (every 10 years)
Monitoring Well Replacement (every 15 years)

TOTAL REPLACEMENT COSTS

$25.000
$72,000

$97,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs(2)

Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs Pl

TOTAL PRESENT WORTH

$4.104.000

$59.000
$170,000
$58.000

$4,391,000

(1) Replacement costs include construction and oversight capital costs.
(2) Capital costs represent the present worth of the given alternative.
(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

monitoring weto every 15 years (twice over 30 year projection) and iron rejuvenation every
10 years (three times over 30 year projection).
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""" Overall Protection of Human Health and the Environment

Implementing institutional controls will be protective of human health with respect to
""; the prevention of humans contacting the leachate, and generally using the

groundwater. However, the No Action alternative is not necessarily protective of
downgradient receptors because contaminants are allowed to migrate into the site-
wide groundwater without control beyond that which is naturally occurring.
Therefore, human and environmental receptors in downgradient locations are not

_ protected from future contamination by the No Action alternative.

Note that if site-wide groundwater receptors are of adequate distance downgradient
such that natural attenuation processes would reduce contaminant mass to protective
levels given the declining concentrations of contaminants in the leachate, then the No
Action alternative may be considered protective.

Compliance with ARARs

This alternative would not comply with ARARs for an extended period given that
contaminant concentrations above MCLs would continue to migrate from the leachate
into the site-wide groundwater. The length of time could not be predicted given the
existence of data gaps. This condition would hold true independent of which soil
remedial alternative is implemented. The length of time associated with the leachate
exceeding MCLs would, however, be dependant upon the soil remedial alternative
selected.

Long-Term Effectiveness and Permanence

The importance of long-term effectiveness and permanence with respect to managing
downgradient risk under the No Action alternative will not be reliant upon the soil
remediation strategy implemented. Independent of the selected soil alternative, the
No Action alternative would not achieve any level of long-term effectiveness or
permanence.

Note mat institutional controls which are a component of the No Action alternative
will provide an effective means by which to limit potential future exposures. Also
note that these institutional controls will be permanent. However, these controls are a
part of all the alternatives, and therefore, do not improve the long-term effectiveness
or permanence of the No Action alternative with respect to the other alternatives.
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Reduction ofToxicity, Mobility, and/or Volume through Treatment

Since the No Action alternative does not include any treatment of the leachate beyond
that which is naturally occurring, this alternative would not reduce the toxicity,
mobility, or volume of the contaminants in the leachate.

Short-Term Effectiveness

The No Action alternative does not provide any level of short-term effectiveness with
regard to the source area leachate or the site-wide groundwater.

Implementabuity

Implementation of the No Action alternative will require that three tasks be
performed, which are in fact part of all the other leachate alternatives. These tasks
include install new monitoring wells, planning and implementing a new
environmental monitoring program, and preparing the necessary papers for the deed
recordation.

The construction of new monitoring wells is straightforward, given that the
technologies to be used and the sampling methods are all well established. The
potential difficulty in implementing the construction of the new monitoring wells will
be in obtaining access to the proposed drilling sites. Although access can be obtained,
it may take time for the proper access agreements to be negotiated. Planning and
implementing the new sampling program can be performed readily. These types of
programs have been put together before, and many examples exist from which to
draw. Finally, the deed needs to be recorded with the State and other appropriate
entities. The procedures for this type of activity are well established and can be
followed without significant difficulty. Therefore, all of the proposed No Action
alternative tasks can be implemented without significant difficulty.

Cost

The costs to implement Alternative SCL-9/10A are shown in Table 7-24. The total
capital costs associated with this alternative are estimated at $60,000. Annual
operation and maintenance costs are $3,000, and replacement costs are estimated at
$29,000. Assuming a discount rate of seven percent, the net present worth of
Alternative SCL-9/10A would be approximately $217,000.

7.8.2 Alternative SCL-9AOB: Limited Action/Leachate Collection
and Treatment by Air Stripping UnitfDischarge Treated Leachate
at Off-site Surface Water/Groundwater Use Restrictions
This alternative combines the elements of the No Action alternative together with a
hydraulic containment scenario to be implemented along the downgradient side of
the GMZ. Hydraulic containment of the leachate at the GMZ boundary would be
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J
TABLE 7-24

SOUTHEAST ROCKFORO SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FOCUSED FEASIBILITY STUDY

SOURCE AREA 9/10 - LEACHATE
ALTERNATIVE SCL-9/10A: NO ACTION / LEACHATE MONITORING / GROUNDWATER

USE RESTRICTIONS/ NATURAL ATTENUATION
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS

Bid Contingency (15%)
Scope Contingency (20%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$25,000
$18.000

$43,000

$6.000
$9.000
$2.000

$60,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$5.000

TOTAL ANNUAL COSTS $5,000

REPLACEMENT COSTS(1)

Monitoring Well Replacement (every 15 years) _____$29.000

TOTAL REPLACEMENT COSTS $29,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) <*>
Present Worth Annual O&M Costs m

Leachate Sampling and Analysis
Quarterly Sampling • years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs ***

TOTAL PRESENT WORTH

$60.000

$37.000
$106.000
$14.000

$217,000

(1) Replacement costs include construction and oversight capital costs.
(2) Capital costs represent the present worth of the given alternative.
(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

teachate monitoring weds every 15 yean (twice over 30 year projection).
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achieved through the construction of a limited groundwater pump and treat system.
The groundwater would be extracted through a series of fifty extraction wells, treated
using air stripping and discharged off site into neighboring surface waters. A
schematic showing the alternative, including the proposed locations for the extraction
wells, is presented in Figure 7-17.

Monitoring will be required during system operations to maintain permit compliance
and to evaluate treatment system efficiency. For this reason, system monitoring will
include VOCs, as well as the standard NPDES permit monitoring requirements (i.e.,
total dissolved solids, nitrate, nitrite, phosphorous, etc.).

This alternative also includes implementing institutional controls within the GMZ
and groundwater monitoring both interior to and beyond the limits of the GMZ.
Institutional controls would be implemented through recording the GMZ with the
State of Illinois, and deed recording the GMZ with the State and the City.

As with the No Action alternative, groundwater monitoring would be implemented
by installing five additional monitoring wells - three within the GMZ and two
downgradient of the GMZ. These wells, along with one additional downgradient
well, will be sampled for VOCs and bioparameters on a quarterly sampling program
for 2 years followed by a semiannual program for years 3 through 30, based on RCRA
closure guidelines. These wells will also be instrumented to collect water level data
on a semi-continuous rate to monitor extraction system performance.

It is anticipated that groundwater extraction activities will persist over the entire 30
years of the planning horizon used for costing in the FFS. This assumption is
independent of the type of soil remedy selected.

Overall Protection of Human Health and the Environment

As discussed under the No Action alternative, implementing institutional controls
within the boundaries of the GMZ will be protective of human health with respect to
the prevention of humans contacting the leachate, and generally using the
groundwater. The hydraulic containment option also is protective of downgradient
receptors of the GMZ since contaminated leachate is contained at the boundary of the
GMZ, and removed for treatment and discharge. Only those contaminants
downgradient of the GMZ, within the site-wide groundwater, would impact
downgradient receptors. To this end, the hydraulic containment option is protective
of human health and the environment.
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Compliance with ARARs

This alternative would probably not comply with ARARs at the boundary of the GMZ
for an extended period of time and contaminant concentrations above MCLs would
continue to exist in the site-wide groundwater, however, this alternative would
eliminate the continued migration of contaminants from the GMZ into site-wide
groundwater, which meets one of the RAOs. Although continued operation of the
groundwater extraction system would overtime reduce contaminant concentrations in
the site-wide groundwater, it may take a significant amount of time for concentrations
in the downgradient groundwater to decrease to MCLs or below.

This condition would hold true independent of which soil remedial alternative is
implemented, since the soil remedy would only impact leachate concentrations within
the GMZ. The length of time associated with the leachate exceeding MCLs would,
however, be dependant upon the soil remedial alternative selected, but this would
only impact leachate concentration within the GMZ. Note that there are no
groundwater quality ARARs within the GMZ.

Long-Term Effectiveness and Permanence

This alternative offers both long-term effectiveness and permanence for containing
the migration of leachate from the GMZ into site-wide groundwater. The
groundwater extraction system is technology that can be operated over long periods
of time and can effectively eliminate the downgradient migration of leachate across
the GMZ boundary. This holds true independent of which soil remedy is selected.

Note that institutional controls which are a component of this alternative will provide
an effective means by which to limit potential future exposures within the GMZ. Also
note mat these institutional controls are permanent.

Reduction ofToxicity, Mobility, and/or Volume

This alternative directly effects the mobility of contaminant migration in the site-wide
groundwater. By intercepting leachate as it migrates across the GMZ boundary, the
contaminants are removed from the shallow flow system prior to their migration into
downgradient areas. Therefore, mis alternative effectively limits the mobility of the
leachate-borne contaminants.

Short-Term Effectiveness

In the short term, construction workers and drillers may be exposed to the
contaminants found within the leachate, however, this exposure would be limited to
only those periods of time during construction. It is anticipated that the exposure
scenarios associated with the construction workers, etc. would not be significant.
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Implementobility

The technologies associated with this alternative are proven and widely used in
similar applications. In addition, the proposed location of the wells and pipelines are
in locations that are reasonably easy to access. Therefore, this alternative is
considered relatively straightforward to implement.

The only difficult aspect of mis alternative to implement may be die surface water
discharge, since surface discharge permits often entail the control of constituents that
are not related to the GMZ such as total dissolved solids or nutrients. Although this
aspect of the alternative may not significantly impact the implementability of the
alternative, it may make the alternative unimplementable.

Cost

The costs to implement Alternative SCL-9/10B are shown in Table 7-25. The total
capital costs associated with this alternative are estimated at $1326,000. Annual
operation and maintenance costs are $42,000, and replacement costs are estimated at
$797,000. Assuming a discount rate of seven percent, the net present worth of
Alternative SCL-9/10B would be approximately $2,440,000.

7.8.3 Alternative SCL-9/10C: Air Sparging along GMZ
Boundary/Monitorinj^Groundwater Use Restrictions
This alternative combines die elements of the Limited Action alternative together with
an air sparging injection well system located downgradient along die boundary of die
GMZ. The air sparge system would be constructed to strip groundwater of VOCs in
situ through die injection of air. The gas and stripped solvents would be collected
using vapor extraction wells. A pilot study will be conducted to determine die
appropriate level of emissions control since limited data exists for this source area.
For costing purposes, a carbon adsorption system has been assumed. A schematic
showing die alternative, including die proposed locations for die sparge wells, is
presented in Figure 7-18. Ten sparge wells and five vapor extraction wells will be
located along die boundary of die GMZ.

Monitoring will be required during system operation to maintain air quality
permitting compliance and to evaluate treatment system efficiency. For this reason,
system monitoring will include VOCs, only.

This alternative also includes implementing institutional controls within die GMZ
and groundwater monitoring both interior to and beyond die limits of die GMZ.
Institutional controls would be implemented through recording die GMZ widi die
State of Illinois, and deed recording die GMZ with die State and die Qty.
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TABLE 7-25

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD. LLMOIS

AREA W10-LEACHATE
ALTERNATIVE SCL-9/10B: LEACHATE COLLECTION AND TREAT BY AIR STRIPPING

UNIT/ DISCHARGE TREATED LEACHATE AT OFF-SITE SURFACE WATER /
GROUNDWATER USE RESTRICTIONS

COSTSUMMARY

Total Coat

CAPITAL COSTS

Groundwater UM Restrictions
L*e*ate Containment System
Leachate Monitoring Wet*

SUBTOTAL CONSTRUCTION COSTS ID

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$25,000
$808,000
$23.000

$•56,000

$128.000
$171.000
$128.000
$43.000

$1.326,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System $35.000
Leachate Treatment System Sampling and Analysis
(per samping event) $4,000
Leachate Sampling and Analysis (per event) _____$3,000

TOTAL ANNUAL COSTS $42,000

REPLACEMENT COSTS w

Leachate Containment System (every IS years)
Monitoring WeB Replacement (every 15 years)

TOTAL REPLACEMENT COSTS

$768.000
$29,000

$797,000

PRESENT WORTH ANALYSIS

Total Capital Coat* (from above)M
Present Worth Annual OftM Coats M

Leachate Treatment System Sampling
Quarterly Samplng • years 1 through 30

Leachate Samplng
Quarterly Samplng - years 1 and 2
Semiannual Samplng - years 3 through 30

TOTAL PRESENT WORTH

$1.326.000
$434.000

$200.000

$22.000
$64.000

$394.000

$2.440,000

(1) CapW ooels for construe**! asms do net Mud* werHgMfees.
(2) RcpMCVfMflt CMto VKWW OOMlfUGBOfl tffltf OWWQPt dptal OOk

(3) CepUl costs rspmssnttie present aorth oftrn ghen aasme»ie.
(4)

samping and analysis evsnt Costs Incurred tor sampAno and analysis are
scntduto as Med. Sampang and analysis costs are beted on a 7% dtsoountrata overs
30 year projsdion (Bassd on RCRA Closure QuUstoes).

(5)
morttort>gws«ssr̂ lsechst»centalnnisf«syslsm(lnclud>ig
contral pump â jBon, •xtrKtton w§N§t ptpifip, pumps, And 9tt sMppfetQ
unft)«vtry1 5 y*ivi (one* ovw 30 y*tv protection).
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As with the No Action alternative, groundwater monitoring would be implemented
by installing five additional monitoring wells - three within the GMZ and two
downgradient of the GMZ - as shown on Figure 7-18. These wells, along with one
additional downgradient well, will be sampled for VOCs and bioparameters on a
quarterly sampling program for 2 years followed by a semiannual program for years
3 through 30, based on RCRA closure guidelines.

It is anticipated that the air sparging activities will persist over the entire 30 years of
the planning horizon used for costing in the FFS. This assumption is independent of
the type of soil remedy selected.

Overall Protection of Human Health and the Environment

As discussed under the No Action alternative, implementing institutional controls
within the boundaries of the GMZ will be protective of human health with respect to
the prevention of humans contacting the leachate, and generally using the
groundwater. The air sparging well point system is also protective of downgradient
receptors of the GMZ since contaminated leachate is treated in situ prior to its
discharge into the site-wide groundwater at the boundary of the GMZ. To this end,
the air sparge alternative is protective of human health and the environment
downgradient of the GMZ.

Compliance with ARARs

This alternative would eventually comply with ARARs at the boundary of the GMZ
after and extended period although given that contaminant concentrations above
MCLs would be treated to below MCLs as leachate passes through the well point
system prior to discharging to site-wide groundwater. In this way, this alternative
eliminates the continued migration of contaminants from the GMZ into site-wide
groundwater. Implementing this alternative does effectuate treatment of the
contaminant mass within the saturated soils and the leachate at those areas adjacent
to the well point system, however, beneath the source areas are not treated directly
such that the contaminant mass would be depleted only through source control
activities or via natural processes. Therefore, it will be on the order of decades to
centuries before the leachate within the GMZ will be below the MCLs.

Long-Term Effectiveness and Permanence

This alternative offers long-term effectiveness and permanence for controlling the
migration of leachate from the GMZ into site-wide groundwater. The air sparge
technology can be operated reliably over long periods of time and it can effectively
reduce leachate contaminant concentrations in the areas where it operates. Since the
treatment system has been placed at die downgradient boundary of the GMZ, the air
sparge system will control the migration of leachate from the GMZ into site-wide
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groundwater. Therefore, this treatment system does offer complete long-term
effectiveness in meeting the RAOs.

Note that institutional controls which are a component of this alternative will provide
an effective means by which to limit potential future exposures within the GMZ. Also
note that these institutional controls are permanent.

Reduction ofToxicity, Mobility, and/or Volume

This alternative directly effects the mobility of the contaminated leachate. By
stripping the contamination from the leachate as it migrates across the hot spots
within the GMZ, the contaminants are removed from the shallow flow system prior to
their migration into downgradient areas. Therefore, this alternative effectively limits
the mobility of the leachate-borne contaminants.

Contaminated vapors extracted via the SVE system will be treated in a catalytic
oxidation unit, therefore a reduction in contaminant toxicity and volume will be
realized through the implementation of this alternative.

Short-Term Effectiveness

In the short term, construction workers and drillers may be exposed to the
contaminants found within the leachate, however, this exposure would be limited to
only those periods of time during construction. It is anticipated that the exposure
scenarios associated with the construction workers, etc. would not be significant.

Impkmentability

The technologies associated with this alternative are proven and widely used in
similar applications. In addition, the proposed location of the wells and pipelines are
reasonably easy to access. Therefore, this alternative is considered relatively
straightforward to implement.

Cost

The costs to implement Alternative SCL-9/10C are shown in Table 7-26. The total
capital costs associated with this alternative are estimated at $2,293,000. Annual
operation and maintenance costs are $65,000, and replacement costs are estimated at
$44,000. Assuming a discount rate of seven percent, the net present worth of
Alternative SCL-9/10C would be approximately $3,208,000.
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TABLE 7-26
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 1/10
ALTERNATIVE SCL-9/10C: AIR SPARGING (AS) ALONG GMZ BOUNDARY / MONITORING /

GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Mwn/pMcnpoon Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
Leachate (Monitoring Weds
VRS
Air Sparging

SUBTOTAL CONSTRUCTION COSTS(1)

$25.000
$1.038,000

$23.000
$232.000
$161.000

$1.479.000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$222.000
$296.000
$222.000
$74.000

$2,293,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event)
VRS Regular Maintenance/Electrical
Regular System Maintenance/Electrical

TOTAL ANNUAL COSTS

$3,000
$26,000
$36.000

$65,000

REPLACEMENT COSTS

Monitoring Wells (every 15 years) $29.000
Equipment Replacement (e.g., motors, blowers) -
every 15 years _____$15.000

TOTAL REPLACEMENT COSTS m $44,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)*"
Present Worth Annual O&M Costs m

Leachate Sampling
Quarterly Sampling - yeara 1 and 2
Semi-annual Samping - yeara 3 through 30

Present Worth Replacement Costs w

TOTAL PRESENT WORTH

$2.293.000
$807,000

$22,000
$64,000
$22.000

$3,206,000

(1) Capital costs for construction items do not Include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

system equipment and leachate monitoring weto every 15 years (once over 30 year projection).
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7.8.4 Alternative SCL-9/10D: Reactive Barrier Wall/Leachate
Monitofin^Groundwater Use Restrictions
This alternative combines the elements of the No Action alternative together with a
funnel and gate reactive barrier scenario to be constructed at the downgradient
boundary of the GMZ. The reactive barrier system would be constructed to treat the
leachate of VGCs in situ as it leaves the GMZ through the reactive gate. A schematic
showing the alternative is presented in Figure 7-19.

Monitoring will be required during use of the wall to characterize compliance and to
evaluate treatment system efficiency. For this reason, system monitoring will include
VGCs. This alternative also includes implementing institutional controls within the
GMZ and groundwater monitoring both interior to and beyond the limits of the GMZ.
Institutional controls would be implemented through recording the GMZ with the
State of Illinois, and deed recording the GMZ with the State and the City.

As with the No Action alternative, groundwater monitoring would be implemented
by installing five additional monitoring wells - three within the GMZ and two
downgradient of the GMZ - as shown on Figure 7-19. These wells, along with one
additional downgradient well, will be sampled for VOCs on a quarterly sampling
program for 2 years followed by a semiannual program for years 3 through 30,
based on RCRA closure guidelines.

It is anticipated that the reactive barrier will be used over the entire 30 years of the
planning horizon used for costing in the FFS. This assumption is independent of the
type of soil remedy selected.

Overall Protection of Human Health and the Environment

As discussed under the No Action alternative, implementing institutional controls
within the boundaries of the GMZ will be protective of human health with respect to
the prevention of humans contacting the leachate, and generally using the
groundwater. The reactive barrier option is also protective of downgradient receptors
of the GMZ since contaminated leachate is treated in situ prior to its discharge into the
site-wide groundwater at the boundary of the GMZ. Therefore, the reactive barrier is
protective of downgradient human health and the environment

Compliance with ARARs

This alternative would comply with ARARs at the boundary of the GMZ,
concentrations above MCLs would continue to exist in the site-wide groundwater.
Upon construction and operation although this alternative does eliminate the
continued migration of contaminants from the GMZ into site-wide groundwater.
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Implementing this alternative does effectuate treatment of the contaminant mass
within the saturated soils and the leachate, such that the leachate passing from the
GMZ into the site-wide groundwater will be below the MCLs.

Long-Term Effectiveness and Permanence

This alternative offers both long-term effectiveness and permanence for controlling
the migration of leachate from the GMZ into site-wide groundwater. The reactive
barrier technology can be operated reliably over relatively long periods of time and it
can effectively reduce leachate contaminant concentrations in the areas where it
operates, such that this treatment technology can control the migration of leachate
from the GMZ into site-wide groundwater. Therefore, the reactive barrier is both
effective and permanent

Note that institutional controls which are a component of this alternative will provide
an effective means by which to limit potential future exposures within the GMZ. Also
note that these institutional controls are permanent.

Reduction of Toxicity, Mobility, and/or Volume

This alternative directly effects the toxicity and volume of the contaminated leachate.
By treating the contamination in situ as the leachate migrates across the GMZ
boundaries, the contaminants are destroyed prior to their migration into
downgradient areas. Therefore, this alternative effectively reduces the toxicity and
volume of the leachate-bome contaminants.

Short-Term Effectiveness

In the short term, construction workers and drillers may be exposed to the
contaminants found within the leachate, however, this exposure would be limited to
only those periods of time during construction. It is anticipated that the exposure
scenarios associated with the construction workers, etc. would not be significant.

Implementability

The technologies associated with this alternative are proven and have been used in
similar applications. As with any trench, underground utilities, nearby structures, a
confined construction area, and dewatering complicate construction. It is likely that
these factors can be managed during design and construction of the reactive barrier,
however there are issues that impact the implementability of this alternative that do
not impact other alternatives.
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Cost

The costs to implement Alternative SCL-9/10D are shown in Table 7-27. The total
capital costs associated with this alternative are estimated at $3,329,000. Annual
operation and maintenance costs are $5,000, and replacement costs are estimated at
$83,000. Assuming a discount rate of seven percent, the net present worth of
Alternative SCL-9/10D would be approximately $3,523,000.

7.8.5 Alternative SCL-9/10E: Air Sparging along GMZ Boundary
and Source Area/Monitorin^Groundwater Use Restrictions
This alternative combines the elements of the No Action alternative together with an
air sparging scenario to be implemented in the source area and within the boundary
of the GMZ. Air sparging which can only be implemented along with the soil remedy
of SVE would be achieved through the construction of an air sparge system of wells
and blowers. The air sparge system would be constructed to strip groundwater
within the GMZ of VOCs in situ through the injection of air into specially designed
well bubblers. The gas and stripped solvents would be collected in the SVE system
above the water table to protect human health and the environment. A schematic
showing the alternative, including the proposed locations for the sparge wells, is
presented in Figure 7-20. Ten air sparge wells and five vapor extraction wells will be
installed at the GMZ boundary similar to alternative SCL-4C, however for this
alternative five sparge wells will be installed at the source area and operated with the
SVE system for source control alternative SCS-9/10C A pilot study will be conducted
to determine the appropriate level of emissions control since limited data exists for
this source area. For costing purposes, a carbon adsorption system has been assumed.

Monitoring will be required during system operations to maintain air quality
permitting compliance and to evaluate treatment system efficiency. For this reason,
system monitoring will include VOCs, only.

This alternative also includes implementing institutional controls within the GMZ
and groundwater monitoring both interior to and beyond the limits of the GMZ.
Institutional controls would be implemented through recording the GMZ with the
State of Illinois, and deed recording the GMZ with the State and the City.

As with the No Action alternative, groundwater monitoring would be implemented
by installing five additional monitoring wells - three within the GMZ and two
downgradient of the GMZ. These wells, along with two additional downgradient
well, will be sampled for VOCs and bioparameters on a quarterly sampling program
for 2 years followed by a semiannual program for years 3 through 30, based on RCRA
closure guidelines.
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TABLE 7-27

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY

ROCKFORD, ILLINOIS

AREA 9/10 - LEACHATE
ALTERNATIVE SCL-9/10D: REACTIVE BARRIER WALL / LEACHATE MONITORING/

GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions $25,000
Reactive Barrier Wall $2.073.000
Leachate Monitoring Wells _____$50.000

SUBTOTAL CONSTRUCTION COSTS(1> $2,148,000

Bid Contingency (15%) $322,000
Scope Contingency (20%) $430.000
Engineering and Design (15%) $322.000
Oversight/Health and Safety (5%) $107.000

TOTAL CAPITAL COSTS $3,329,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$5.000

TOTAL ANNUAL COSTS $5,000

REPLACEMENT COSTS(1>

Iron Replacement (every 10 years)
Monitoring Well Replacement (every 15 years)

TOTAL REPLACEMENT COSTS

$25.000
$58.000

$83,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)(3)

Present Worth Annual O&M Costs m

Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs(3)

TOTAL PRESENT WORTH

$3.329.000

$37.000
$106.000
$51.000

$3.523,000

(1) Replacement costs include construction and oversight capital cost*.
(2) Capital costs represent the present worth of the given alternative.
(3) Present worth of replacement costs Is based on a 7% annual discount rate and replacement of

monitoring wells every 15 years (once over 30 year projection) and iron replacement every
10 years (twice over 30 year projection).
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It is anticipated that the air sparging activities will persist over the entire 30 years of
the planning horizon used for costing in the FFS. This assumption is independent of
the type of soil remedy selected.

Overall Protection of Human Health and tlie Environment

As discussed under the No Action alternative, implementing institutional controls
within the boundaries of the GMZ will be protective of human health with respect to
the prevention of humans contacting the leachate, and generally using the
groundwater. The air sparging option is also protective of downgradient receptors of
the GMZ since contaminated leachate is treated in situ prior to its discharge into the
site-wide groundwater at the boundary of the GMZ. Further, this air sparge
alternative addresses the leachate within the GMZ. To this end, the air sparge
alternative protects human health and the environment downgradient of the GMZ.

Compliance with ARARs

This alternative would eventually comply with ARARs at the boundary of the GMZ
given that treatment will also occur at the source, therefore reducing the migration of
contaminants from the GMZ into site-wide groundwater. Implementing this
alternative does effectuate treatment of the contaminant mass within the saturated
soils and the leachate, such that eventually the leachate within the GMZ will be below
the MCL. Again note that air sparging must be conducted with the SVE soil remedy to
control off gas and protect human health near the source areas.

Long-Term Effectiveness and Permanence

This alternative offers long-term effectiveness and permanence for controlling the
migration of leachate from the GMZ into site-wide groundwater. The air sparge
system is a technology that can be operated reliably over long periods of time and it
can effectively reduce leachate contaminant concentrations in the areas where it
operates. Therefore, the air sparge system does offer complete long-term effectiveness
in meeting the RAOs.

Note that institutional controls which are a component of this alternative will provide
an effective means by which to limit potential future exposures within the GMZ. Also
note that these institutional controls are permanent

Reduction ofToxicity, Mobility, and/or Volume

This alternative directly effects the mobility of the contaminated leachate. By
stripping the contamination from the leachate as it migrates across the hot spots
within the GMZ, the contaminants are removed from die shallow flow system prior to
their migration into downgradient areas. Therefore, this alternative effectively limits
the mobility of the leachate-borne contaminants.
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Short-Term Effectiveness

In the short term, construction workers and drillers may be exposed to the
contaminants found within the leachate, however, this exposure would be limited to
only those periods of time during construction. It is anticipated that the exposure
scenarios associated with the construction workers, etc. would not be significant.

Implementobility

The technologies associated with this alternative are proven and widely used in
similar applications. In addition, the proposed location of the wells and pipelines are
in locations that are reasonably easy to access. Therefore, this alternative is
considered relatively straightforward to implement.

Cost

The costs to implement Alternative SCL-9/10E are shown in Table 7-28. The total
capital costs associated with mis alternative are estimated at $2,697,000. Annual
operation and maintenance costs are $65,000, and replacement costs are estimated at
$59,000. Assuming a discount rate of seven percent, the net present worth of
Alternative SCL-9/10E would be approximately $3,619,000. Note mat since it is
expected mat the source control alternative to be implemented will be SVE, the costs
to place vapor extraction wells in the source area and emissions control are not
included in the overall costs of mis alternative. If SVE is not implemented, then
these costs will have to added.

7.9 Detailed Analysis of Source Control Leachate
Alternatives for Source Area 11
The results of the fate and transport analysis indicated that groundwater ARARs
would be attained for all contaminants of concern within the GMZ boundary under
the No Action scenario. However, Alternative SCL-11A - No action was developed
and evaluated within this section according to seven of the nine NCP criteria to
document the alternatives compliance with CERCLA.

7.9.1 Alternative SCL-11 A: No Action/Leachate Monitoring
Natural Attenuation/Groundwater Use Restrictions
This alternative includes implementing institutional controls and a groundwater and
leachate monitoring program. Institutional controls restricting groundwater usage
would be recorded with the State and the Gty. Monitoring would be implemented by
installing four additional monitoring wells - two within and two downgradient of the
source area. These wells, along with two additional existing wells, will be sampled
for VOCs on a quarterly sampling program for 2 years followed by a semiannual
program for years 3 through 30, based on RCRA closure guidelines.
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TABLE 7-28
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD. ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 9/10
ALTERNATIVE SCL-9/10E: AIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA /

MONITORING / GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
General
Lechate Monitoring Weds
VRS
Air Sparging

SUBTOTAL CONSTRUCTION COSTS <D

$25,000
$1.038.000

$23.000
$423.000
$231.000

$1.740,000

Bid Contingency (15%)
Scope Contingency (20%)
Engineering and Design (15%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS

$261.000
$346.000
$261.000
$87.000

$2,697,000

ANNUAL OPERATING AND MAINTENANCE COSTS

VRS Regular Maintenance/Electrical
Leachate Sampling and Analysis (per event)
Regular System Maintenance/Electrical

TOTAL ANNUAL COSTS

$26.000
$3.000

$36.000

$65,000

REPLACEMENT COSTS

Leachate Monitoring Weds (every 15 years)
Equipment Replacement (e.g.. motors, blowers) -
every 15 years

TOTAL REPLACEMENT COSTSm

$29.000

$30,000

$59,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)m $2.697.000
Present Worth Annual O&M Costs(4> $807,000
Leachate Samplng

Quarterly Sampling - years 1 and 2 $22,000
Semi-annual Samplng-years 3 through 30 $64.000

Present Worth Replacement Costs w ______$29.000

TOTAL PRESENT WORTH $3.619,000

(1) Capital costs for construction Hems do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

system equipment every 15 years (once over 30 year projection).
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Overall Protection of Human Health and the Environment

Implementing institutional controls (groundwater use restrictions) will be protective
of human health and the environment The results of the fate and transport analysis
for Area 11 indicate that BETX are naturally attenuated before they reach the GMZ
located 150 feet downgradient of the Area 11.

Compliance with ARARs

Based on the results of the fate and transport analysis, this alternative would comply
with ARARs at the GMZ boundary.

Long-Term Effectiveness and Permanence

No Action alternative would provide a risk level of long-term effectiveness or
permanence. The results of the fate and transport analysis for Area 11 indicate that
BETX are naturally attenuated before they reach the GMZ located 150 feet
downgradient of the Area 11.

Reduction ofToxicity, Mobility or Volume through Treatment

Since the No Action alternative does not include any treatment of the leachate beyond
that which is naturally occurring, this alternative would not reduce the toxicity,
mobility, or volume of the contaminants in the leachate.

Short-Term Effectiveness

The No Action alternative would provide a high level of short-term effectiveness with
regard to the source area leachate or the site-wide groundwater.

Implemen lability

Implementation of the No Action alternative will require that three tasks be
performed, which are in fact part of all the other leachate alternatives. These tasks
include the installation of new monitoring wells, planning and implementing a new
environmental monitoring program, and preparing the necessary papers for the deed
for recording the deed restrictions.

The construction of new monitoring wells is straightforward, given that the
technologies to be used and the sampling methods are all well established. The
potential difficulty in implementing the construction of the new monitoring wells will
be in obtaining access to the proposed drilling sites. Planning and implementing the
new sampling program can be performed readily. These types of programs have
been put together before, and many examples exist from which to draw. Finally, the
deed needs to be recorded with the State and other appropriate entities. The
procedures for this type of activity are well established and can be followed without
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significant difficulty. Therefore, all of the proposed No Action alternative tasks can
be implemented without significant difficulty.

Cost

The costs to implement Alternative SCL-11A are shown in Table 7-29. The total
capital costs associated with this alternative are estimated at $54,000. Annual
operation and maintenance costs are $8,000, and replacement costs are estimated at
$29,000. Assuming a discount rate of seven percent, the net present worth of
Alternative SCL-11A would be approximately $297,000.
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TABLE 7-29

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FOCUSED FEASIBILITY STUDY

SOURCE AREA 11 -LEACHATE
ALTERNATIVE SCL-11A: NO ACTION / LEACHATE MONITORING/ NATURAL

ATTENUATION/ GROUNDWATER USE RESTRICTIONS
COST SUMMARY

tern/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions
Leachate Monitoring Wells

SUBTOTAL CONSTRUCTION COSTS

Bid and Scope Contingency (20%)
Oversight/Health and Safety (5%)

TOTAL CAPITAL COSTS(1)

$25.000
$18,000

$43,000

$9.000
$2.000

$54.000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) _____$8.000

TOTAL ANNUAL COSTS $8,000

REPLACEMENT COSTS m

Monitoring Well Replacement (every 15 years) ____$29.000

TOTAL REPLACEMENT COSTS $29,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above)91

Present Worth Annual O&M Costs w

Leachate Sampling
Quarterly Sampling - years 1 and 2
Semi-annual Sampling - years 3 through 30

Present Worth Replacement Costs(S)

TOTAL PRESENT WORTH

$54.000

$59.000
$170,000
$14.000

$297,000

(1) CapM costs far construction tome do not Include oversight fees.
(2) Replacement costs Include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) The Trasar* Worth Annual OftM CosT One Hem inchidesalamual costs except for costs per

tamping and analysis event Costs incurred for sampsng and analysis are broken down per sampling
schedule as Istad. Samping and analysis costs are based on a 7% discount rale over a 30 year projection
(Based on RCRA Closure Guktosnes).

(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
monitoring wefts replacement every 15 years.



Final Focused Feasibility Study
Southeast Rockford Source Control Operable Unit

Revision No. 1
Septembers, 2000

Section 8

Section 8
Comparison of Alternatives
This section summarizes the performance of each of the source control soil and source
control leachate remedial alternatives relative to the seven NCP evaluation criteria.
The following subsections present an overview of the protectiveness achieved by each
alternative for each of the source areas. Alternative SCL-11A: No Action is not
included within this section because it was the only alternative developed for leachate
at Area 11.

8.1 Source Control Soil Area 4
The relative performance of each of the source control remedial alternatives for
Source Area 4 is summarized in Table 8-1. The intended future land use for this
source area was assumed to be residential. Each of these alternatives is discussed in
greater detail in the following subsections.

8.1.1 Alternative SCS-4A: No Action
No actions would be taken for this alternative. This alternative would provide no
additional protection to human health or the environment. Contaminants in the soils
would continue to migrate away from the source area with contaminant
concentrations reduced to acceptable levels only through natural attenuation
mechanisms.

It is expected that contamination would migrate under implementation of this
alternative and ARARs would not be met for a significant period of time (up to 70
years). Since there are no treatment options involved with this alternative, there
would be no reductions in toxicity, mobility, or volume of contaminants, except
through natural attenuation mechanisms. This alternative would be easily
implementable, with no associated costs to implement.

8.1.2 Alternative SCS-4B: Limited Action - Deed Restrictions
This alternative would provide a limited level of protection to human health and the
environment from contaminated soils. Contaminants in the soils would continue to
migrate away from the source area until contaminant concentrations are reduced to
acceptable levels through natural attenuation mechanisms. However, restrictions
placed on land use would minimize future uses of the area that could lead to
exposure to contaminants.

It is expected that contamination would migrate under implementation of this
alternative and ARARs would not be met for a significant period of time (up to 70
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years). Since there are no treatment options involved with this alternative, there
would be no reductions in toxicity, mobility, or volume of contaminants, except
through natural attenuation mechanisms. This alternative would be easily
implementable, with minimal costs to implement.

8.1.3 Alternative SCS-4C: Soil Vapor Extraction/Catalytic
Oxidation
This alternative would provide a better degree of protection to human health and the
environment by reducing the mass of contaminants available to leach from soils to
eventually site-wide groundwater. Overall, the soil vapor extraction technology is
easily implementable, and would result in minimal disturbance to the community and
the surrounding area.

This alternative would comply with soil ARARs given that contaminant
concentrations would be reduced and the continued migration of contaminants to
leachate would be mitigated. However, residual NAPL could provide a continuing
source of contaminants. Leachate ARARs would be achieved at the GMZ boundary
in 20 to 30 years. Costs to implement this alternative are the highest for the source
control alternatives for this source area.

8.1.4 Alternative SCS-4D: Excavation and On-Site Thermal
Treatment
This alternative would provide the highest level of protection to human health and
the environment Under mis alternative, contaminated soils above clean-up goals
would be excavated and treated on site. Leachate ARARs would be achieved at the
GMZ boundary in 5 to 15 years. This alternative meets the regulatory preference to
utilize treatment-based remedies. Long-term effectiveness and permanence and the
reduction of toxicity, mobility or volume are rated high for this alternative. However,
there may be administrative delays in the implementation of this alternative.

VOCs released during excavation can be effectively controlled such that there are no
adverse impacts to public health. The costs to implement this alternative are similar
to the soil vapor extraction alternative, but with a higher overall rating for protection
of human health and the environment.

8.2 Source Control Soil Area 7
The relative performance of each of the source control remedial alternatives for Area 7
is summarized in Table 8-2. The intended future land use for this source area was
assumed to be residential. Each of these alternatives is discussed in greater detail in
the following subsections.
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8.2.1 Alternative SCS-7A: No Action
No actions would be taken for this alternative. This alternative would provide no
additional protection to human health or the environment. Contaminants in the soils
would continue to migrate away from the source area with contaminant
concentrations reduced to acceptable levels only through natural attenuation
mechanisms.

It is expected that contamination would migrate under implementation of this
alternative and ARARs would not be met for a significant period of time (up to 90
years). Since there are no treatment options involved with this alternative, there
would be no reductions in toxicity, mobility, or volume of contaminants, except
through natural attenuation mechanisms. This alternative would be easily
implementable, with no associated costs to implement.

8.2.2 Alternative SCS-7B: Limited Action - Park Demolition,
Access and Deed Restrictions
This alternative would provide a limited level of protection to human health and the
environment from contaminated soils. Contaminants in the soils would continue to
migrate away from the source area until contaminant concentrations are reduced to
acceptable levels through natural attenuation mechanisms. However, restrictions
placed on land use would minimize future uses of the area that could lead to
exposure to contaminants.

It is expected that contamination would migrate under implementation of this
alternative and ARARs would not be met for a significant period of time (up to 90
years). Since there are no treatment options involved with this alternative, there
would be no reductions in toxicity, mobility, or volume of contaminants, except
through natural attenuation mechanisms. This alternative would be easily
implementable, with minimal costs to implement.

8.2.3 Alternative SCS-7C Excavation and On-site Biological
TreatmemyRecreational Facilities
This alternative would provide a high level of protection to human health and the
environment. Under this alternative, contaminated soils above clean-up goals would
be excavated and treated on site. It is expected that ARARs would not be met for a
period of up to 25 years. This alternative meets the regulatory preference to utilize
treatment-based remedies. Long-term effectiveness and permanence and the
reduction of toxicity, mobility or volume are rated high for this alternative. VOCs
released during excavation can be effectively controlled such that there are no adverse
impacts to public health.
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The costs to implement this alternative are high and the treatment time is longer for
excavation and on-site biological treatment than for thermal treatment. However, this
alternative may be easier to implement and more acceptable to the community.

8.2.4 Alternative SCS-7D: Contaminated Soils Excavation and
On-Site Thermal Treatmenl/Recreational Facilities Replacement
This alternative would provide the highest level of protection to human health and
the environment Under this alternative, contaminated soils above clean-up goals
would be excavated and treated on site. This alternative meets the regulatory
preference to utilize treatment-based remedies. It is expected mat ARARs would not
be met for a period of up to 20 years. Long-term effectiveness and permanence and
the reduction of toxicity, mobility or volume are rated high for this alternative.
However, there may be administrative delays in the implementation of this
alternative related to the technical scrutiny of this alternative.

VOCs released during excavation can be effectively controlled such that there are no
adverse impacts to public health. The costs to implement mis alternative are less than
the bioremediation alternative. Further, this alternative will be completed in less time
and at a higher overall protection to human health due to an increase of materials
handling associated with the bioremediation alternative.

8.2.5 Alternative SCS-7E: Soil Vapor Extraction/Air
Spargin^Monitoring/Groundwater Use Restrictions/Catalytic
Oxidation
This alternative includes soil vapor extraction technology, which would comply with
soil ARARs given that contaminant concentrations would be reduced and the
continued migration of contaminants to leachate would be mitigated in a reasonable
timeframe.

This alternative also includes implementing an air sparging system at the source. The
air sparging system can be operated reliably over long periods of time and it can
reduce leachate contaminant concentrations in the areas where it operates. Therefore,
the air sparging system offers moderate long-term effectiveness in meeting the
remedial action objectives for groundwater.

This alternative would provide protection to human health and the environment by
reducing the mass of contaminants available to leach from soils. This alternative also
would reduce the mobility, toxicity and volume of the saturated soil and leachate-
borne contaminants. It is expected that ARARs would not be met for a period of up to
25 years. This alternative is relatively straightforward to implement and is less costly
man the excavation and on-site thermal treatment alternative (SCS-7D). Overall, mis
alternative would result in moderate disturbance to the community and the
surrounding area.

Camp DraKT&McKee Inc. 8-6
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8.3 Source Control Soil Area 9/10
The relative performance of each of the source control remedial alternatives for Area
9/10 is summarized in Table 8-3. Each of these alternatives is discussed in greater
detail in the following subsections. Limited data exists for this source area.
Additional sampling would be necessary to verify the conclusions drawn in this FFS.
The intended future land use for this source area was assumed to be residential.

8.3.1 Alternative SCS-9/10A- No Action
No actions would be taken for this alternative. This alternative would provide no
additional protection to human health or the environment Contaminants in the soils
would continue to migrate away from the source area with contaminant
concentrations reduced to acceptable levels only through natural attenuation
mechanisms.

It is expected that contamination would migrate under implementation of this
alternative and ARARs would not be met for a significant period of time. Since there
are no treatment options involved with this alternative, there would be no reductions
in toxicity, mobility, or volume of contaminants, except through natural attenuation
mechanisms. This alternative would be easily implementable, with no associated
costs to implement.

8.3.2 Alternative SCS-9/10B: Limited Action - Deed Restrictions
This alternative would provide a limited level of protection to human health and the
environment from contaminated soils. Contaminants in the soils would continue to
migrate away from the source area until contaminant concentrations are reduced to
acceptable levels through natural attenuation mechanisms. However, restrictions
placed on land use would minimize future uses of the area that could lead to
exposure to contaminants.

Based on limited data, it is expected that contamination would migrate under
implementation of this alternative and ARARs would not be met for a significant
period of time. Since mere are no treatment options involved with this alternative,
there would be no reductions in toxicity, mobility, or volume of contaminants, except
through natural attenuation mechanisms. This alternative would be easily
implementable, with minimal costs to implement

8.3.3 Alternative SCS-9/10C: Soil Vapor Extraction
This alternative would provide a better degree of protection to human health and the
environment by reducing the nuns of contaminants available to leach from soils to
eventually site-wide groundwater. Overall, the soil vapor extraction technology is
easily implementable, and would result in minimal disturbance to die community and
the surrounding area.

Camp DioKr&McKee Inc. 8-7
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TABLEM
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORO, ILLINOIS

FOCUSED FEASIBILITY STUDY
COMPARISON OF REMEDIAL ALTERNATIVES

SOURCE CONTROL SOIL ALTERNATIVES FOR SOURCE AREA 9/10

Overall Protection of Human
Alternative Health and the Environment

SCS-9/10A: No Action No
Not protective of human
health or the environment,
except through natural
attenuation.

SCS-9/10B: Landed Aetna- No

human health. Not protective
of the environment Requires
maintenance to be effective.

SCS-9/10C: Sen Yes
Vapor ExtncttM Protective of human health

and the environment
Reduces the mass of
contaminants.

Compliance with ARARs

No
ARARs not attained.

No
ARARs not attained.

Yea
Complies with soil ARARs
within a reasonable time
frame.

Long-term
Effectiveness and

P& •••dnence

Low
No level of long-term
effectiveness or
permanence.

Low
Minimal level of long
term effectiveness or
permanence.

Median
Does mitigate further
contaminant releases
toleachate. SVEisa
reliable and well-
ucfnofutrttcd
technology for the
removal of VOCs,

Reduction of Toxkity.
Mobility, or Volume

Low
No reduction except
through natural
attenuation.

Low
No reduction except
through natural
attenuation.

m«- J|MMMeflMHB
Significant reduction
of toxicity. mobility
and volume could be
realized.

Short-term
Effectiveness

Low
No risks through
implementation.
Protection of
human health and
the environment
would not occur in
a reasonable
timerrame.

Low
No risks through
implementation.
Protection of
human health and
the environment
would not occur in
a reasonable
timeframe.

Implementability

High
No remedial actions
take place under this
alternative.

High
Administratively
easy to implement if
property owners
comply.

Median Median
Minimal risks to on Technically feasible
site workers. The but there are space
time frame in considerations,
which protection of
human health and
the environment
would be attained
is reasonable.

Cost

SO

$18,000

S4JOMOO
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This alternative would comply with soil ARARs given that contaminant
concentrations would be reduced and the continued migration of contaminants to
leachate would be mitigated. Additional data are necessary to fully evaluate the need
for leachate control. Costs to implement this alternative are the highest for the source
control alternatives for this source area.

8.4 Source Control Soil Area 11
The relative performance of each of the source control remedial alternatives for Area
11 is summarized in Table 8-4. The intended future land use for this source area was
assumed to be residential. Each of these alternatives is discussed in greater detail in
the following subsections.

8.4.1 Alternative SCS-11A: No Action
No actions would be taken for mis alternative. This alternative would provide no
additional protection to human health or the environment. Contaminants in the soils
would continue to migrate away from the source area with contaminant
concentrations reduced to acceptable levels only through natural attenuation
mechanisms.

It is expected that contamination would migrate under implementation of this
alternative and soil ARARs would not be met for a significant period of time.

However, the results of the fate and transport analysis indicated that leachate ARARs
would be attained at the GMZ boundary under the No Action scenario. Since there
are no treatment options involved with this alternative, there would be no reductions
in toxirity, mobility, or volume of contaminants, except through natural attenuation
mechanisms. This alternative would be easily implementable, with no associated
costs to implement.

8.4.2 Alternative SCS-11B: Limited Action - Deed Restrictions
This alternative would provide a limited level of protection to human health and the
environment from contaminated soils. Contaminants in the soils would continue to
migrate away from the source area until contaminant concentrations are reduced to
acceptable levels through natural attenuation mechanisms. However, restrictions
placed on land use would minimize future uses of the area that could lead to
exposure to contaminants.

It is expected that contamination would migrate under implementation of this
alternative and soil ARARs would not be met for a significant period of time. As for
the No Action alternative, leachate currently meets ARARs at the GMZ boundary.
Since mere are no treatment options involved with this alternative, mere would be no
reductions in toxicity, mobility, or volume of contaminants, except through natural

Camp Dreaer&McKee Inc. 8-9
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TABLE 8-4
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS

FOCUSED FEASIBILITY STUDY
COMPARISON OF REMEDIAL ALTERNATIVES

SOURCE CONTROL SOIL ALTERNATIVES FOR SOURCE AREA 11

Alternative
Overall Protection of Human
Health and the Environment Compliance with ARARs

Long-term
Effectiveness and

Permanence
Reduction of Toxichy,
Mobility, or Volume

Short-term
Effectiveness Implementablllty Cost

5CS-11A: NoAeooa No
Not protective of human
health or the environment,
except through natural

No
Soil ARARs not attained.

Low Low/Medium
No level of long-term No reduction except
effectiveness or through natural
permanence. attenuation.

Low High
No risks through No remedial actions
implementation. take place under this
Protection of human alternative.
health and the
environment would
not occur in a
reasonable timeftame.

SO

SCS-11B: Limited Actkm-
Deed Restriction

No
Somewhat protective of
human health. Not protective
of the environment.

No
Soil ARARs not attained.

Low Low/Medium
Minimal level of long- No reduction except
term effectiveness or through natural
permanence. attenuation.

Low High
No risks through Administratively
implementation. easy to implement if
Protection of human property owners
health and the comply,
environment would
not occur in a
reasonable tuncuamc.

S28.0M

SCS-1IC: SoU Vapor Yes
Eitraetfon/Catalytic Oiidati Protective of human health

and the environment
Reduces the mass of

Yes Medina Medium/High MediiartUgh
Complies with soil ARARs Does mitigate further Significant reduction of Minimal risks to on-
within a reasonable time contaminant releases loxicity, mobility and site workers.

to groundwater. SVE volume could be realized. Protection of human
is a well-demonstrated however, residual NAPL health and the
technology for the could provide a environment can be
removal of VOCs. continuing source of achieved in an

frame.

Median/High
Technically feasible
but there are space
considerations.
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contaminants. acceptable timeframe.
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attenuation mechanisms. This alternative would be easily implementable, with
minimal costs to implement.

8.4.3 Alternative SCS-11C: Soil Vapor Extraction/Catalytic
Oxidation
This alternative would provide a better degree of protection to human health and the
environment by reducing the mass of contaminants available to leach from soils to
eventually site-wide ground water. Overall, the soil vapor extraction technology is
easily implementable, and would result in minimal disturbance to the community and
the surrounding area.

This alternative would comply with ARARs given that contaminant concentrations
would be reduced and the continued migration of contaminants to leachate would be
mitigated. The results of the fate and transport analysis indicate that although
residual NAPL could provide a continuing source of contaminants to leachate, control
of this medium is not necessary. ARARs for leachate would be met at the GMZ
boundary. Costs to implement this alternative are the highest for the source control
alternatives for this source area.

8.5 Source Control Leachate Area 4
The relative performance of each of the source control leachate remedial alternatives
for Area 4 is summarized in Table 8-5. Each of these alternatives is discussed in
greater detail in the following subsections.

8.5.1 Alternative SCL-4A: No Action/Leachate Monitoring/
Restrictions on Groundwater Usage/Natural Attenuation
This alternative includes implementing institutional controls and a groundwater and
leachate monitoring program. This alternative would provide no additional
protection to downgradient receptors or the environment. Contaminants would
continue to migrate away from the source area into site-wide groundwater with
contaminant concentrations reduced to acceptable levels only through natural
attenuation mechanisms.

It is expected that contamination would migrate under implementation of this
alternative and ARARs would not be met for at least 70 years. Since there are no
treatment options involved with mis alternative, there would be no reductions in
toxicity, mobility, or volume of contaminants, except through natural attenuation
mechanisms. This alternative would be easily implementable, with minimal costs to
implement the monitoring program.

Camp DresKr & McKee Inc.
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8.5.2 Alternative SCL-4B: Limited Action/Leachate Monitoring^
Leachate Collection and Treatment by Air Stripping Unit/
Off-site Surface Water Discharge/Groundwater Use Restrictions
This alternative would provide a limited level of protection to downgradient
receptors and the environment. This alternative includes a hydraulic containment
scenario that includes treatment of the collected water and discharge on site into
neighboring surface waters. This alternative also includes implementing institutional
controls within the GMZ boundary and a groundwater monitoring program to
evaluate the effectiveness of the containment system.

This alternative would not comply with ARARs at the boundary of the GMZ (for 35 to
45 years) given that contaminant concentrations above MCLs would continue in the
site-wide groundwater. There would be minimal reduction in toxicity, mobility, or
volume of contaminants. This alternative would be easily implementable, with
minimal costs to implement.

8.5.3 Alternative SCL-4C: Air Sparging along the GMZ
Boundary/Leachate Monitorin^Groundwater Use Restrictions
This alternative would provide a better degree of protection to human health and the
environment. This alternative includes constructing an air sparge system at the
boundary of the GMZ. The gas and stripped solvents would be collected using vapor
extraction wells. Note that institutional controls are also a component of mis
alternative.

This alternative would not comply with ARARs at the boundary of the GMZ for at
least 15 to 25 years. This alternative will result in better treatment efficiencies and
treatment times than hydraulic containment with air stripping. However, the costs to
implement this alternative are higher than the hydraulic containment scenario.

8.5.4 Alternative SCL-4D: Reactive Barrier WaiyLeachate
Monitoring^Groundwater Use Restrictions
This alternative includes construction of a funnel and gate reactive barrier system at
the downgradient boundary of the GMZ. This alternative shows similar levels of
protection when compared to alternative SCL4C. However, it is expected that the
reactive barrier system will be more effective in limiting the mobility of the leachate-
borne contaminants. This alternative has become more widely used in similar
applications. However, as with construction of any trench, underground obstructions
and dewatering complicate implementation of this alternative.

As presented in the fate and transport discussion (see Section 5), the reactive barrier
system would achieve ARARs in a relatively short time (less than one year) compared

CDM Camp Dreaer&McKee Inc. 8-13
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to the'othsr remedial alternatives. The costs to implement this alternative are the
highest for source control leachate alternatives for source Area 4.

8.5.5 Alternative SCL-4E: Air Sparging along the GMZ
Boundary and Source Area/Leachate Monitorin^Groundwater
Use Restrictions
This alternative includes implementing an air sparge well point system at the source
and at the boundary of the GMZ. Implementing this alternative effectuates treatment
of the contaminant mass within the saturated soils and the leachate, such that
eventually the leachate within the GMZ will reach MCLs. The air sparge system can
be operated reliably over long periods of time and it can effectively reduce leachate
contaminant concentrations in the areas where it operates. Therefore, the air sparge
system offers complete long-term effectiveness in meeting the remedial action
objectives.

This alternative effectively limits the mobility of the leachate-bome contaminants and
effectively reduces contaminant toxicity and volume. This alternative would not
comply with ARARs at the boundary of the GMZ for 10 to 20 years. This alternative
is relatively straightforward to implement and is less costly man the reactive barrier
system.

8.6 Source Control Leachate Area 7
The relative performance of each of the source control leachate remedial alternatives
for Area 7 is summarized in Table 8-6. Each of these alternatives is discussed in
greater detail in the following subsections.

8.6.1 Alternative SCL-7A: No Action/Leachate Monitoring/
Groundwater Use Restrictions/Natural Attenuation
This alternative includes implementing institutional controls and a groundwater and
leachate monitoring program. This alternative would provide no additional
protection to downgradient receptors or the environment Contaminants would
continue to migrate away from the source area into site-wide groundwater with
contaminant concentrations reduced to acceptable levels only through natural
attenuation mechanisms.

It is expected mat contamination would migrate under implementation of this
alternative and ARARs would not be met for a period of 80 to 90 years. Since there
are no treatment options involved with this alternative, mere would be no reductions
in toxicity, mobility, or volume of contaminants, except through natural attenuation
mechanisms. This alternative would be easily implementable, with minimal costs to
implement the monitoring program.

CmpDKiier&McKccInc 8-14
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8.6.2 Alternative SCL-7B: Multi-Phase Extraction/Collect
Leachate and Treat by Air Stripping Unî Discharge to On-site
Surface Water/Groundwater Use Restrictions/Monitoring
This alternative would be protective of downgradient receptors and the environment
This alternative includes a hydraulic containment scenario that includes treatment of
the collected water and discharge on site into neighboring surface waters. In
addition, multi-phase extraction (MPE) would be used in the areas with the highest
contaminant concentrations to accelerate mass removal from bom saturated soils and
leachate. This alternative also includes implementing institutional controls within the
GMZ boundary and a groundwater monitoring program to evaluate the effectiveness
of the containment system.

This alternative would not comply with ARARs at the boundary of the GMZ (for a
period of approximately 40 years) given that contaminant concentrations above MCLs
would continue in the site-wide groundwater. There would be a significant reduction
in toxicity, mobility, or volume of contaminants via operation of the MPE system.
This alternative would be easily implementable, with moderate costs to implement.

8.6.3 Alternative SCL-7C Reactive Barrier Wall/Leachate
Monitorinj^Groundwater Use Restrictions
This alternative includes construction of a funnel and gate reactive barrier system at
the downgradient boundary of the GMZ. The reactive barrier system is protective of
downgradient human health and the environment This alternative is effective in
limiting the mobility of the leachate-bome contaminants. This alternative has become
more widely used in similar applications. However, as with construction of any
trench, underground obstructions and dewatering complicate implementation of this
alternative.

As presented in the fate and transport discussion (see Section 5), the reactive barrier
system would achieve ARARs in a relatively short time (less than one year) whereas
the other alternatives will not attain ARARs. The costs to implement this alternative
are the highest for source control leachate alternatives for source Area 7.

8.7 Source Control Leachate Area 9/10
The relative performance of each of the source control leachate remedial alternatives
for Area 9/10 is summarized in Table 8-7. Each of these alternatives is discussed in
greater detail in the following subsections. It is noted that the length of time to
achieve ARARs could not accurately be predicted given the existence of data gaps in
the source area.

Camp Dresser &McKeelnc 8-16
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8.7.1 Alternative SCL-9/10A: No Action/Leachate Monitoring^
Groundwater Use Restrictions/Natural Attenuation
This alternative includes implementing institutional controls and a groundwater and
leachate monitoring program. This alternative would provide no additional
protection to downgradient receptors or the environment Contaminants would
continue to migrate away from the source area into site-wide groundwater with
contaminant concentrations reduced to acceptable levels only through natural
attenuation mechanisms.

It is expected that contamination would migrate under implementation of this
alternative and ARARs would not be met for a significant period of time. Since there
are no treatment options involved with this alternative, there would be no reductions
in toxicity, mobility, or volume of contaminants, except through natural attenuation
mechanisms. This alternative would be easily implementable, with minimal costs to
implement the monitoring program.

8.7.2 Alternative SCL-9/10B: Limited Action/Leachate Collection
and Treatment by Air Stripping Unit/Discharge Treated Leachate
at Off -site Surface Water/Groundwater Use Restrictions
This alternative would provide a limited level of protection to downgradient
receptors and the environment. This alternative includes a hydraulic containment
scenario that includes treatment of the collected water and discharge off site into
neighboring surface waters. This alternative also includes implementing institutional
controls within the GMZ boundary and a groundwater monitoring program to
evaluate the effectiveness of the containment system.

This alternative would comply with ARARs at the boundary of the GMZ. There
would be minimal reduction in toxicity, mobility, or volume of contaminants. This
alternative would be easily implementable, with minimal costs to implement.

8.7.3 Alternative SCL-9C: Air Sparging along the GMZ
Boundary/Monitoring^Groundwater Use Restrictions
This alternative would provide a better degree of protection to human health and the
environment. This alternative includes constructing an air sparge system at the
boundary of the GMZ. The gas and stripped solvents would be collected using vapor
extraction wells. Note mat institutional controls are also a component of this
alternative.

This alternative would eventually comply with ARARs at the boundary of the GMZ
given mat contaminant concentrations above MCLs would be treated as the leachate
passes through the well point system. This alternative will result in better treatment
efficiencies and treatment times than hydraulic containment with air stripping.

Cunp Dreiser &McKce Inc. 8-18
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^ However, the costs to implement this alternative are higher than the hydraulic
containment scenario.

8.7.4 Alternative SCL-9/10D: Reactive Barrier Wall/Leachate
Monitorin^Groundwater Use Restrictions
This alternative includes construction of a runnel and gate reactive barrier system at
the downgradient boundary of the GMZ. This alternative shows similar levels of
protection when compared to alternative SCL-9/10C However, it is expected mat the
reactive barrier system will be more effective in limiting the mobility of the leachate-
borne contaminants. This alternative has become more widely used in similar
applications. However, as with construction of any trench, underground obstructions
and dewatering complicate implementation of this alternative.

The reactive barrier system would achieve ARARs in a relatively short time compared
to the other remedial alternatives. The costs to implement this alternative are the
highest for source control leachate alternatives for source Area 9/10.

8.7.5 Alternative SCL-9/10E: Air Sparging along the GMZ
Boundary and Source Area/Monitorin^Groundwater Use
Restrictions
This alternative includes implementing an air sparge well point system at the source
and at the boundary of the GMZ. Implementing this alternative effectuates treatment
of the contaminant mass within the saturated soils and the leachate, such that
eventually the leachate within the GMZ will reach MCLs. The air sparge system can
be operated reliably over long periods of time and it can effectively reduce leachate
contaminant concentrations in the areas where it operates. Therefore, the air sparge
system offers complete long-term effectiveness in meeting the remedial action
objectives.

This alternative effectively limits the mobility of the leachate-bome contaminants and
effectively reduces contaminant toxicity and volume. This alternative is relatively
straightforward to implement and is less costly than the reactive barrier system.
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